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Abstract
We study the determination of redistributive policies in a political economy model with
rent-seeking and political influence. In contrast to traditional models, a mean preserving
spread can lower the effective redistributive tax rate. If rent-seeking is the main hindrance
to growth, the model can account for the empirically observed inverse relationship
between inequality and growth.“Civil Government, so far as it is instituted for the security of
property, is in reality instituted for the defence of the rich against
the poor, or of those who have some property against those who
have none at all.”
Wealth of Nations, V.i.b.4 Lqwurgxfwlrq
Lv uhglvwulexwlrq juhdwhu lq pruh xqhtxdo vrflhwlhvB
Fdvxdo revhuydwlrq vhhpv wr dqvzhu wklv txhvwlrq lq wkh qhjdwlyh1 Wkh prvw
xqhtxdo frxqwulhv ri wkh zruog/ vxfk dv Eud}lo dqg Vrxwk Diulfd/ gr qrw vsulqj wr plqg
zkhq rqh wklqnv xs h{dpsohv ri odujh zhoiduh vwdwhv1 Hyhq dprqj frxqwulhv wkdw kdyh
vlplodu ohyhov ri lqfrph/ wkh frqwudvw ehwzhhq wkh Xqlwhg Vwdwhv* odwh ghyhorsphqw ri
zhoiduh vwdwh lqvwlwxwlrqv ylv0ª0ylv Hxursh vxjjhvwv wkdw pruh xqhtxdo vrflhwlhv whqg
wr uhglvwulexwh ohvv1
Pruh fduhixo hpslulfdo dqdo|vlv kdv frqvlvwhqwo| frq￿uphg wkhvh fdvxdo lqihuhqfhv1
Ehqderx +4<<9, vxuyh|v wkh furvv0frxqwu| hylghqfh olqnlqj lqhtxdolw| dqg uhglvwulex0
wlrq dqg olvwv whq vwxglhv rxw ri zklfk qlqh idlohg wr xqfryhu d frqvlvwhqwo| vljql￿fdqw
uhodwlrqvkls ri dq| vljq ehwzhhq wkhvh yduldeohv41 Shurwwl +4<<9, uhjuhvvhv vl{ lqgl0
fdwruv ri uhglvwulexwlrq rq lqhtxdolw| dqg ￿qgv yhu| olwwoh sdwwhuq lq wkhlu uhodwlrq/
uhjdugohvv ri zkhwkhu wkh vdpsoh lv uhvwulfwhg wr ghprfudflhv ru qrw1 Urgu￿jxh}
+4<<<e, ￿qgv qr hylghqfh ri d olqn ehwzhhq lqhtxdolw| dqg uhglvwulexwlrq lq furvv0
vwdwh uhjuhvvlrqv xvlqj kljkhu txdolw| XV gdwd1 Lq idfw/ Slqhgd dqg Urgu￿jxh} +4<<<,
4Wkh whqwk vwxg| +Olqghuw 4<<9, ￿qgv d frqvlvwhqwo| qhjdwlyh uhodwlrqvkls ehwzhhq lqhtxdolw| dqg
uhglvwulexwlrq dprqj RHFG hfrqrplhv1 Wklv qhjdwlyh olqn ehwzhhq lqhtxdolw| dqg uhglvwulexwlrq
iru RHFG hfrqrplhv kdv ehhq frq￿uphg e| Urgu￿jxh} +4<<;,/ zkr grhv srlqw rxw wkdw wkh ￿qglqj
lv vrphzkdw vhqvlwlyh wr wkh vdpsoh ri frxqwulhv xvhg1
5kdyh irxqg d vwurqj qhjdwlyh dvvrfldwlrq ehwzhhq uhglvwulexwlrq dqg fdslwdo*v vkduh
ri JGS15
Ghvslwh wklv suhsrqghudqfh ri hylghqfh wr wkh frqwudu|/ h{lvwlqj wkhrulhv ri wkh
srolwlfdo hfrqrp| ri uhglvwulexwlrq srlqw lq wkh gluhfwlrq ri d srvlwlyh dvvrfldwlrq
ehwzhhq lqhtxdolw| dqg uhglvwulexwlrq1 Lq wudglwlrqdo prghov/ exlow rq wkh dvvxpswlrq
ri zhoo0ixqfwlrqlqj ghprfudwlf v|vwhpv/ 6 lqhtxdolw| fuhdwhv uhglvwulexwlyh suhvvxuhv
wkdw hyhq lq qrq0ghprfudwlf frxqwulhv wudqvodwh lqwr pruh uhglvwulexwlyh srolflhv1 Dv
lqhtxdolw| lqfuhdvhv dqg wkh phgldq yrwhu ehfrphv srruhu/ khu lqfhqwlyhv wr yrwh iru
uhglvwulexwlrq dovr lqfuhdvh/ ohdglqj khu wr fkrrvh kljkhu ohyhov ri wudqvihuv1
Rxu sdshu zloo dwwhpsw wr eulgjh wklv glvdjuhhphqw ehwzhhq gdwd dqg wkhru| e|
suhvhqwlqj d prgho ri srolwlfv lq zklfk wkhuh fdq eh d qhjdwlyh dvvrfldwlrq ehwzhhq
lqhtxdolw| dqg uhglvwulexwlrq1 Wkh fkdqqho zh zloo dsshdo wr lv wkdw ri srolwlfdo
lq xhqfh1 Lq rxu prgho lqfuhdvhg lqhtxdolw| lv v|qrq|prxv zlwk d wudqvihu ri hfrqrplf
uhvrxufhv iurp srru wr ulfk1 Li vxfk d wudqvihu uhvxowv lq lqfuhdvhg dffhvv wr srolwlfdo
srzhu e| wkh ulfk/ wkhq lw zloo dovr uhvxow lq d uhgxfwlrq lq wkh fdsdflw| ri wkh srru
5 Dv Slqhgd dqg Urgu￿jxh} srlqw rxw/ wkhuh duh jrrg uhdvrqv wr eholhyh wkdw fdslwdo*v vkduh ri
JGS pd| eh d vxshulru lqglfdwru ri lqfrph lqhtxdolw| wkdq lqglfdwruv ghulyhg iurp h{lvwlqj lqfrph
glvwulexwlrq gdwd1 Wkhvh dxwkruv dujxh wkdw/ zkhuhdv lqfrph lqhtxdolw| gdwd lv riwhq gudzq iurp
vwxglhv ri txhvwlrqdeoh frpsdudelolw|/ wkh vwdqgdugl}dwlrq ri wkh XQ V|vwhp ri Qdwlrqdo Dffrxqwv
pdnhv fdslwdo vkduhv kljko| frpsdudeoh1 Wkh| gr/ krzhyhu/ zduq wkdw wkh fruuhodwlrq ehwzhhq Jlql
frh!flhqwv dqg fdslwdo*v vkduh ri lqfrph diwhu frqwuroolqj iru JGS lv txlwh orz1
6Phow}hu dqg Ulfkdug +4<;4,/ Dohvlqd dqg Urguln +4<<7,/ Shuvvrq dqg Wdehoolql +4<<7,
6wr frqwuro wkh srolwlfdo v|vwhp1 Wkh hqg uhvxow zloo eh d uhgxfwlrq lq wkh dyhudjh
wd{ exughq wkdw wkh srru fdq lpsrvh rq wkh ulfk dqg d pruh uhjuhvvlyh wd{ v|vwhp1
Wkh surfhvv wkurxjk zklfk wklv rffxuv lv vhw rxw lq wkh iroorzlqj sdjhv/ zkhuh zh
ghvfuleh krz lqglylgxdov edujdlq ryhu wd{ idyruv zlwk srolf|pdnhuv zkr xvh srolwlfdo
frqwulexwlrqv wr exwwuhvv wkhlu srolwlfdo srzhu1 Yrwhuv duh qrw qdlyh/ wkrxjk= wkh|
shuihfwo| xqghuvwdqg wkh zrunlqjv ri wkh srolwlfdo surfhvv dqg uhdfw wr lw1 Suhflvho|
iru wklv uhdvrq/ wkh| zloo ghflgh wr nhhs wd{hv orz vr dv wr frqwuro wkh lqfhqwlyhv iru
uhqw0vhhnlqj1
Uhfhqw wkhruhwlfdo zrun zklfk dwwhpswv wr h{sodlq wkh srvlwlyh hpslulfdo dvvrfld0
wlrq ehwzhhq lqhtxdolw| dqg jurzwk kdv uholhg rq wkh suhvxphg h{lvwhqfh ri d srvlwlyh
olqn ehwzhhq lqhtxdolw| dqg uhglvwulexwlrq +Dohvlqd dqg Urguln/ 4<<7/ Shuvvrq dqg
Wdehoolql/ 4<<7,1 Lq wkrvh prghov lqhtxdolw| udlvhv uhglvwulexwlrq> uhglvwulexwlrq lq
wxuq jhqhudwhv glvlqfhqwlyhv iru fdslwdo dffxpxodwlrq dqg jurzwk1 Lq wklv sdshu zh
vkrz wkdw rxu prgho/ lq zklfk lqhtxdolw| lv qhjdwlyho| dvvrfldwhg wr uhglvwulexwlrq/
fdq surylgh dq dowhuqdwlyh h{sodqdwlrq iru zk| lqhtxdolw| lv kdupixo iru jurzwk1 Lq
rxu prgho lqfuhdvhg lqhtxdolw|/ zklfk hqkdqfhv wkh srolwlfdo srzhu ri wkh ulfk/ dovr
lqfuhdvhv wkh dprxqw ri uhvrxufhv ghyldwhg iurp surgxfwlyh dfwlylwlhv lqwr gluhfwo|
xqsurgxfwlyh uhqw0vhhnlqj dfwlylwlhv1 E| wdnlqj dzd| uhvrxufhv zklfk rwkhuzlvh frxog
kdyh ehhq lqyhvwhg/ lqfuhdvhg uhqw0vhhnlqj kdupv fdslwdo dffxpxodwlrq dqg jurzwk1
Dq dowhuqdwlyh zd| wr srvh wkh txhvwlrq ri wkh uhodwlrqvkls ehwzhhq lqhtxdolw| dqg
7uhglvwulexwlrq lv e| dvnlqj zk| lw lv wkdw lq ghprfudwlf fdslwdolvw vrflhwlhv/ lq zklfk
srolwlfdo uljkwv duh htxdoo| glvwulexwhg exw hfrqrplf uhzdugv duh qrw/ wkh orvhuv iurp
wkh hfrqrplf surfhvv gr qrw ghflgh wr h{sursuldwh wkh zlqqhuv1 Wklv lv d txhvwlrq
zklfk kdv sx}}ohg hfrqrplvwv dqg srolwlfdo wklqnhuv iru djhv/ dqg zklfk ohg d qxpehu
ri hljkwhhqwk dqg qlqhwhhqwk fhqwxu| srolwlfdo hfrqrplvwv wr frqvlghu uhvwulfwlrq ri
wkh iudqfklvh wr surshuw| rzqhuv d qhfhvvdu| hylo zlwkrxw zklfk fdslwdolvp zrxog idoo
dsduw1 Lq wkh plqgv ri wkh olnhv ri Gdylg Ulfdugr dqg Ehqmdplq Frqvwdqw/ fdslwdo0
lvp dqg ghprfudf| zhuh lqfrpsdwleoh17 Dq dowhuqdwlyh srlqw ri ylhz fdq eh wudfhg
edfn wr Doh{lv gh Wrftxhylooh +4;68,/ zkrvh frpphqwv rq hduo| Dphulfdq srolwlfdo
duudqjhphqwv srlqw dw wkh uhodwlrqvkls ehwzhhq wkh h{whqvlrq ri wkh iudqfklvh dqg wkh
sursruwlrq ri wkh hohfwrudwh idyrulqj uhglvwulexwlrq1 Phow}hu dqg Ulfkdug +4<;4, frx0
sohg Wrftxhylooh*v lqvljkwixo lqwxlwlrq zlwk wkh revhuydwlrq wkdw udwlrqdo yrwhuv frxog
xqghuvwdqg krz zkrohvdoh h{sursuldwlrq ri wkh ulfk zrxog ghvwur| lqfhqwlyhv iru fds0
lwdo dffxpxodwlrq dqg wkxv zrun djdlqvw yrwhuv* lqwhuhvwv1 Wkh| irupxodwhg d irupdo
prgho ri yrwlqj ryhu uhglvwulexwlrq/ lq zklfk wkh| hvwdeolvkhg wkdw wd{ udwhv lq srolw0
lfdo htxloleulxp zrxog eh nhsw zhoo ehorz h{sursuldwlrq ohyhov dqg wkdw wkhuh zrxog
eh dq lqfuhdvlqj uhodwlrqvkls ehwzhhq lqhtxdolw| dqg uhglvwulexwlrq/ dv pruh xqhtxdo
vrflhwlhv duh fkdudfwhul}hg e| kljkhu lqfhqwlyhv iru wkh phgldq yrwhu wr vxssruw kljko|
7Iru h{dpsoh/ Ulfdugr dujxhg wkdw vx￿udjh vkrxog rqo| eh h{whqghg *wr wkdw sduw ri wkhp ^wkh
shrsoh‘ zklfk fdqqrw eh vxssrvhg wr kdyh dq lqwhuhvw lq ryhuwxuqlqj wkh uljkw wr surshuw|* 1 +Ulfdugr/
4;4; ^4<84‘,
8uhglvwulexwlyh srolflhv1
Li wkh txhvwlrq lv srvhg dv rqh ri zk| wkh srru gr qrw h{sursuldwh wkh ulfk lq
ghprfudflhv/ wkhq rxu h{sodqdwlrq lv wkdw wkh| gr qrw gr vr ehfdxvh wkh| fdqqrw gr vr1
Wkh ulfk kdyh dffhvv wr srolwlfdo srzhu zklfk doorzv wkhq wr lqvxodwh wkhpvhoyhv iurp
uhglvwulexwlyh suhvvxuhv1 D qrplqdo wd{ udwh ri xqlw| zrxog jhqhudwh vxfk shuyhuvh
lqfhqwlyhv iru srolf|pdnhuv wr vwulnh ghdov zlwk wkh zhdowk| wkdw lw zrxog eh djdlqvw
wkh lqwhuhvwv ri suhgrplqdqwo| srru yrwhuv wr vhw lw vr kljk1 Yrwhuv xqghuvwdqg wklv
srzhu dqg vhw wd{ udwhv orz hqrxjk vr dv wr nhhs wkh lqfhqwlyhv iru uhqw0vhhnlqj xqghu
frqwuro1 Ehwwhu orz wd{hv wkdw duh sdlg wkdq kljk wd{hv wkdw duh qrw1
Lq rxu prgho/ wkh srzhu ri wkh ulfk lv qrw suhglfdwhg rq dq xqh{sodlqhg khjhprq|
ri wkh uxolqj fodvv qru rq wkh devhqfh ri iuhh0ulghu frqvlghudwlrqv1 Udwkhu/ zh vwxg|
d jdph lq zklfk hdfk zhdowk| lqglylgxdo fdqqrw d￿hfw wkh ryhudoo uhglvwulexwlyh wd{
udwh exw udwkhu edujdlqv ryhu shuvrqdol}hg wd{ idyruv zlwk wkh srolf|pdnhu1 Lw lv wkh
xqfrruglqdwhg dfwlrqv ri doo zhdowk| lqglylgxdov wkdw vxp xs wr d zkroh lq zklfk wkh
ulfk kdyh wkh srzhu wr sduwldoo| wkzduw wkh uhglvwulexwlyh h￿ruwv ri wkh srru1 Lq wklv
vhqvh/ zh surylgh d plfurirxqgdwlrqv iru wkh fodlp wkdw hfrqrplf srzhu lv srolwlfdo
srzhu wkdw lv qrw rshq wr wkh fkdujh ri ehlqj d ixqfwlrqdo h{sodqdwlrq81
8Ixqfwlrqdo h{sodqdwlrqv suhglfdwh wkdw vrfldo phfkdqlvpv ruljlqdwh dv d uhvxow ri wkh qhhg ri
froohfwlyhv wr ixo￿oo qhhgv1 Wklv w|sh ri h{sodqdwlrq/ forvho| dvvrfldwhg zlwk qlqhwhhqwk fhqwxu|
vrflrorj| dqg pdu{lvp/ zdv kduvko| fulwlfl}hg e| Srsshu +4<95,1 Vhh dovr wkh glvfxvvlrq e| Hovwhu
+4<;6,
9Rxu prgho hphujhv iurp wkh frq xhqfh ri wkuhh w|shv ri wkhrulhv ri uhglvwulexwlrq1
Lq exloglqj d prgho lq zklfk udwlrqdo dfwruv yrwh ryhu uhglvwulexwlyh srolflhv zh iroorz
wkh frqwulexwlrqv ri Grzqv +4<8:, dv dssolhg wr wkh srvlwlyh dqdo|vlv ri wkh vl}h
ri jryhuqphqw e| Phow}hu dqg Ulfkdug +4<;4/4<;6, dqg lqwhjudwhg lqwr wkhrulhv ri
hfrqrplf jurzwk e| Dohvlqd dqg Urguln +4<<4/4<<7,/ Shuvvrq dqg Wdehoolql +4<<5,
dqg Shurwwl +4<<6,1 Lq wdnlqj lqwr dffrxqw wkh h￿hfw rq srolwlfdo htxloleulxp ri lqwhuhvw
jurxsv zh eruurz iurp d gl￿huhqw dqg htxdoo| lpsruwdqw olwhudwxuh slrqhhuhg e|
Ehfnhu +4<;6, dqg Show}pdq +4<:9, dqg odwhu dgydqfhg e| Dxvwhq0Vplwk+4<<7,/ Edurq
+4<;:, Jurvvpdq dqg Khospdq +4<<9, dqg Jurvvpdq/ Gl{lw dqg Khospdq +4<<9,1
Dqg e| irupdol}lqj wkh fodlp wkdw hfrqrplf dqg srolwlfdo srzhu duh fruuhodwhg/ rxu
prgho eruurzv iurp wkh srolwlfdo wkhru| olwhudwxuh rq wkh vwdwh lqlwldwhg e| Pdu{ dqg
Hqjhov*v +4;7;, vwdwhphqw wkdw xqghu fdslwdolvp ￿wkh h{hfxwlyh ri wkh prghuq Vwdwh
lv exw d frpplwwhh iru pdqdjlqj wkh frpprq d￿dluv ri wkh zkroh erxujhrlvlh/￿ d ohdg
wkdw zdv iroorzhg e| ydulrxv jhqhudwlrqv ri prvwo|/ dowkrxjk qrw h{foxvlyho|/ Pdu{lvw
dqg udglfdo uhvhdufkhuv91
Lq Vhfwlrq 5 zh suhvhqw rxu prgho lq ghwdlo1 Lw frqvlvwv ri d vlpsoh jdph ehwzhhq
yrwhuv/ srolwlfldqv/ dqg fdslwdolvwv1 Zh ghulyh rxu edvlf uhvxow wkdw juhdwhu lqhtxdolw|
ohdgv wr ohvv uhglvwulexwlrq xqghu d jhqhudo ixqfwlrqdo irup iru wkh glvwulexwlrq ri
9Vhh Edudq dqg Vzhh}| +4<<9,/ Srxodqw}dv +4<:8,/ Plooledqg +4<9<,/ R￿h +4<;7,/ Vnrfsro +4<:<,/
Grpkr￿ +4<9:,/ Kdehupdv +4<:8,/ Mhvvrs +4<<3,/ dqg Uhvqlfn dqg Zro￿ +4<;:,1
:lqfrph dv zhoo dv xqghu vshfl￿f hpslulfdoo| sodxvleoh vshfl￿fdwlrqv1 Zh dovr surylgh
plfurirxqgdwlrqv iru rxu nh| dvvxpswlrq/ wkh h{lvwhqfh ri lqfuhdvlqj uhwxuqv lq sr0
olwlfdo lq xhqfh1 Vhfwlrq 6 lqfrusrudwhv rxu prgho lqwr d vlpsoh wzr0shulrg prgho ri
fdslwdo dffxpxodwlrq1 Zh vkrz wkdw zkhq wkh h￿hfwv ri uhqw0vhhnlqj rq fdslwdo df0
fxpxodwlrq duh wdnhq lqwr dffrxqw/ lqhtxdolw| fdq ohdg wr orzhu jurzwk yld lqfuhdvhg
uhqw0vhhnlqj e| ulfkhu fdslwdolvwv hdjhu wr hvfdsh wd{hv1 Zh ixuwkhupruh hvwdeolvk wkdw
wkh pdlq uhvxowv ri rxu prgho duh pdlqwdlqhg zkhq zh ghvljq wkh wd{0fxp0vxevlg|
vfkhph wr eh lqfhqwlyh frpsdwleoh1 Vhfwlrq 7 frqfoxghv1
5 D Prgho ri Uhglvwulexwlrq dqg Srolwlfdo Lq xhqfh
514 Wkh Edvlf Prgho
Lq wklv vhfwlrq zh suhvhqw d prgho ri srolwlfdo lq xhqfh hpehgghg zlwklq d phgldq
yrwhu iudphzrun zkhuh uhglvwulexwlrq lv ghfuhdvlqj lq lqhtxdolw|1 Rxu prgho frqvlvwv
ri d jdph sod|hg ehwzhhq yrwhuv/ srolwlfldqv dqg lq xhqfh0vhhnhuv1 Lq wklv jdph/
srolwlfldqv zloo vwulyh wr pd{lpl}h srolwlfdo vxssruw e| pl{lqj srsxodu srolflhv zlwk
fdpsdljq vshqglqj1 Fdpsdljq frqwulexwlrqv duh r￿huhg e| lqglylgxdo fdslwdo rzq0
huv/ zkr lq uhwxuq uhfhlyh wd{ h{hpswlrqv iurp wkh jryhuqphqw1 Wkhvh pd| exw qhhg
qrw eh lqwhusuhwhg olwhudoo| dv lqfrph wd{ h{hpswlrqv> wkh| frxog uhsuhvhqw dq| pl{
ri srolwlfdo idyruv zklfk wkh jryhuqphqw lv lq wkh srvlwlrq wr jlyh wr fdpsdljq frq0
wulexwruv1 Lq zkdw iroorzv zh zloo uhihu wr frqwulexwruv dv wkrvh zkr jlyh fdpsdljq
;frqwulexwlrqv dqg wd{sd|huv dv wkrvh zkr sd| wd{hv1 Fdslwdolvwv duh dvvxphg wr eh
dwrplvwlf dqg wkhuhiruh r￿hu fdpsdljq frqwulexwlrqv sxuho| lq uhwxuq iru sulydwho|
dssursuldeoh idyruv1 Zh wkhuhiruh h{foxgh dq| sxeolf jrrg qdwxuh iurp wkh srolflhv
ryhu zklfk srolwlfdo lq xhqfh lv h{huwhg1 Yrwhuv duh deoh wr frqwuro wkh lqfhqwlyhv
xqghu zklfk srolwlfldqv dqg fdslwdolvwv edujdlq e| vhwwlqj wkh wd{ udwh1
Lqglylgxdov rzq hqgrzphqwv lq oderu dqg fdslwdo1 Zh dvvxph wkdw oderu hqgrz0
phqw lv htxdoo| glvwulexwhg zkloh fdslwdo lqfrph lv xqhtxdoo| glvwulexwhg1 Wkhuhiruh
wkh lqhtxdolw| lq fdslwdo hqgrzphqwv jhqhudwhv wkh revhuyhg lqhtxdolw| lq lqfrph glv0
wulexwlrq1 Jlyhq d zlgh gh￿qlwlrq ri fdslwdo zklfk doorzv iru kxpdq fdslwdo/ wklv
glylvlrq dffrugv zhoo zlwk wkh idfw wkdw hpslulfdoo| dvvhw zhdowk lv pruh xqhtxdoo|
glvwulexwhg wkdq oderu zhdowk1: Zkdw lv lpsruwdqw iru wkh sxusrvhv ri wklv vhfwlrq/
krzhyhu/ lv vlpso| wkdw wkhuh duh wzr dvvhwv/ rqh ri zklfk lv xqhtxdoo| glvwulexwhg;1
Wkh fdslwdo0oderu glvwlqfwlrq zloo ehfrph lpsruwdqw zkhq zh wxuq wr fdslwdo dffx0
pxodwlrq lq Vhfwlrq 6 1
Zh odeho dv zrunhuv wkrvh lqglylgxdov zkr kdyh qr fdslwdo lqfrph> wkrvh zkr gr
zloo eh fdoohg fdslwdolvwv1 Wkxv wkhuh duh wzr w|shv ri khwhurjhqhlw|= wkdw ehwzhhq
fdslwdolvwv zkr rzq fdslwdo dqg zrunhuv zkr odfn lw/ dqg wkdw dprqj fdslwdolvwv zkr
:Vhh Zro￿/ 4<<71
;Zh frxog wkxv dowhuqdwlyho| xvh wkh odehov ￿lqvlghu vwdwxv￿ yv1 ￿rxwvlghu vwdwxv￿ / ￿prqrsrolvwv￿
yv1 ￿frpshwlwlyh ￿upv￿/ ru dq| rwkhu vxeglylvlrq zklfk zh eholhyh wr eh dw wkh urrw ri lqfrph
lqhtxdolw|1
<rzq gl￿huhqw dprxqwv ri fdslwdo1 Zh dvvxph wkdw wkh pdvv ri zrunhuv ?￿ lv juhdwhu
wkdq ?&/ wkh pdvv ri fdslwdolvwv/ vr wkdw wkh phgldq yrwhu lv d zrunhu1 Vlqfh hpslul0
fdoo|/ prvw lqfrph lqhtxdolw| lv jhqhudwhg e| wkh xsshu wdlo ri wkh lqfrph glvwulexwlrq/
wklv dvvxpswlrq grhv qrw jlyh xs pxfk ghvfulswlyh srzhu> lw grhv lq wxuq shuplw xv wr
fkdudfwhul}h htxloleulxp srolflhv dv wkh suhihuuhg srolflhv ri d uhsuhvhqwdwlyh zrunhu/
doorzlqj iru d wudfwdeoh pdwkhpdwlfdo iudphzrun1 Zrunhuv uhfhlyh wkhlu zdjh ￿ dqg
d wudqvihu iurp wkh jryhuqphqw r1 Wkh| dovr sd| wkh olqhdu lqfrph wd{ ￿1 Lqfrph ri
zrunhuv lv wkxv=
t, ’ ￿E￿ ￿ ￿￿nr +4,
Lq dgglwlrq wr wkhlu zdjh lqfrph/ fdslwdolvwv dovr ghulyh lqfrph iurp wkhlu fdslwdo
hduqlqjv1 Wkh lqfrph ri fdslwdolvw ￿ lv=
t
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zkhuh 4 lv wkh uhqwdo udwh rq fdslwdo/ ￿ lv wkh wd{ udwh/ 0￿ ￿ ￿ lv dq lqglylgxdo0
vshfl￿f wd{ h{hpswlrq</ ￿￿ lv wkh frqwulexwlrq wkdw lqglylgxdo ￿ jlyhv wr wkh srolwlfldq
<Pruh jhqhudoo|/ lqglylgxdov zrxog eh vsolw lqwr vhfwruv dqg wkh jryhuqphqw zrxog ghflgh zkhwkhu
wr judqw dq h{hpswlrq wr hdfk vhfwru1 Li phpehuv ri wkdw vhfwru fdq duudqjh d vhw ri rswlpdo lqwhuqdo
wudqvihuv wkhq doo rxu uhvxowv ehorz iroorz1
43lq srzhu/ dqg g￿ lv lqglylgxdo ￿*v rzqhuvkls ri fdslwdo lqfrph1 Wkxv khwhurjhqhlw|
dprqj fdslwdolvwv lv fdswxuhg e| gl￿huhqfhv lq wkhlu kroglqjv ri fdslwdo1 Qr jhqhudolw|
lv orvw e| dvvxplqj wkdw zrunhuv fdqqrw pdnh srolwlfdo frqwulexwlrqv> dv zh vkdoo vhh
ehorz/ wkh plqlpxp srolwlfdo frqwulexwlrq zrxog dozd|v eh lqdffhvvleoh wr d zrunhu
lq htxloleulxp1 Jurxsv duh dvvxphg wr eh shuihfwo| lghqwl￿deoh> zh vkrz lq vhfwlrq
714 wkdw qrqh ri rxu uhvxowv duh d￿hfwhg e| lqfhqwlyh frpsdwlelolw| frqvlghudwlrqv1
Wkh frqwulexwru lv dvvxphg wr sd| d ￿{hg frvw ￿f ’ @ zkhqhyhu kh jlyhv d fdp0
sdljq frqwulexwlrq1 Wklv dvvxpswlrq lv ylwdo wr wkh uhvxowv ehorz> dv lw fdswxuhv wkh
lqfuhdvlqj uhwxuqv lq srolwlfdo dfwlylw| qhfhvvdu| wr jhqhudwh d vsolw ehwzhhq wkh srru
dqg wkh ulfk lq whupv ri srolwlfdo rujdql}dwlrq1 Wkhuh duh wzr srvvleoh zd|v wr mxvwli|
wkh lqfuhdvlqj uhwxuqv dvvxpswlrq1 Rq wkh rqh kdqg/ rqh frxog wklqn derxw d vhw ri
uhdo zruog fkdudfwhulvwlfv ri srolwlfdo pdunhwv zklfk duh olnho| wr jhqhudwh lqfuhdvlqj
uhwxuqv/ vxfk dv wkh h{lvwhqfh ri vljql￿fdqw wudqvdfwlrqv frvw ri oree|lqj/ dgplqlvwud0
wlyh frvwv ri dssurylqj h{hpswlrqv/ odujh ￿{hg frvwv ri srolwlfdo rujdql}dwlrq/ ru h￿ruw
frvwv ri surylglqj srolwlfdo idyruv1 Dq dowhuqdwlyh/ shukdsv pruh frpshoolqj/ mxvwl￿0
fdwlrq frxog eh ghulyhg iurp wkh vlpsoh hfrqrplfv ri froohfwlyh dfwlrq1 D jurxs ri
lqglylgxdov rujdql}hg lq rughu wr xqghuwdnh froohfwlyh dfwlrq idfhv shuydvlyh lqfhqwlyhv
iru iuhh0ulglqj iurp hdfk ri lwv phpehuv1 Frqwuroolqj iuhh ulglqj lv hdvlhu wkh pruh
uhvrxufhv |rx kdyh/ erwk ehfdxvh wkh qxpehuv qhfhvvdu| wr dfklhyh d fhuwdlq vfdoh ri
srolwlfdo rujdql}dwlrq duh vpdoohu/ dqg ehfdxvh |rx kdyh pruh uhvrxufhv wr prqlwru
44iuhh ulghuv143 Lq vhfwlrq 515 zh vkrz wkdw d prgho ri hqgrjhqrxv srolwlfdo prelol}dwlrq
wkdw wdnhv wkhvh frqvlghudwlrqv lqwr dffrxqw lv lvrprusklf wr wkh vshfl￿fdwlrq lq +6,1
Lw lv lpsruwdqw wr qrwh wkdw/ zkdwhyhu wkh wkhruhwlfdo mxvwl￿fdwlrq/ wkh dvvxps0
wlrq ri lqfuhdvlqj uhwxuqv lq srolwlfdo lq xhqfh vhhpv wr eh txlwh frqvlvwhqw zlwk wkh
hpslulfdo hylghqfh1 Oree|lqj iru vpdoo0vfdoh srolwlfdo idyruv lv vhogrp revhuyhg/ dqg
wkhuh lv vxevwdqwldo hpslulfdo hylghqfh wkdw wkh ulfk sduwlflsdwh pruh lq srolwlfv lq
ghyhorshg frxqwulhv/ erwk dv frqwulexwruv ri wlph dqg ri prqh|441 Vwdwlvwlfdo hyl0
ghqfh lv vfdqwlhu iru ghyhorslqj frxqwulhv/ exw zkdw wkhuh lv frq￿upv wkh h{lvwhqfh
ri dq lqfuhdvlqj uhodwlrq ehwzhhq srolwlfdo sduwlflsdwlrq dqg ohyhov ri lqfrph45/ dqg
qxphurxv vwxglhv ri srolwlfdo holwhv whqg wr vkrz wkdw wkh| dulvh doprvw h{foxvlyho|
iurp sulylohjhg jurxsv 461 Lq prvw ri zkdw iroorzv/ zh wuhdw lqfuhdvlqj uhwxuqv lq
43Wkhvh srlqwv zhuh ￿uvw pdgh e| Rovrq +4<98,
44Urvhqvwrqh dqg Kdqvhq +4<<6, xvh gdwd iurp qlqhwhhq Qdwlrqdo Hohfwlrq Vwxglhv wr vwxg| sr0
olwlfdo prelol}dwlrq lq wkh Xqlwhg Vwdwhv1 Ehvlghv frq￿uplqj wkh zhoo0nqrzq ￿qglqj wkdw zhdowk|
Dphulfdqv duh pruh olnho| wkdq srru Dphulfdqv wr wdnh sduw lq srolwlfdo dfwlylwlhv/ wkh| dovr ￿qg
wkdw ￿wkh survshurxv duh wzr dqg d kdoi wlphv pruh olnho| wkdq wkh srru wr dwwhpsw wr lq xhqfh krz
rwkhuv yrwh dqg ryhu whq wlphv pruh olnho| wr frqwulexwh prqh| wr fdpsdljqv1￿ +ss1 7607,
45Jdyluld dqg Vhgghq +4<<;,/ Sruwhv dqg Lw}ljvrkq +4<<:,1
46Ednhzhoo +4<<:, srlqwv rxw wkdw gxulqj wkh wkluwlhv ￿wkh zkroh ^ri Fkloh‘ zdv frqwuroohg e|
idplolhv zkr lqkdelwhg irxu vtxduh eorfnv lq fhqwudo Vdqwldjr1￿ +s1 757, Sd|qh +4<;;, ghvfulehv
Mdpdlfdq srolwlfv dv ￿erwk holwlvw dqg dxwkrulwduldq111ohg e| wkh hgxfdwhg plggoh fodvv/ ixqghg e|
orfdo exvlqhvvphq/ dqg rqo| lqyroylqj wkh pdvvhv dv yrwhuv/ fkhhuohdghuv ru uhflslhqwv ri sdwurqdjh1￿
+ss1 506,1 Rwkhu h{dpsohv duh lq Edor|ud dqg Pduw} +4<:<,/ Edxhu +4<:8,/ dqg Gxprqw +4<:3,1
45srolwlfdo lq xhqfh dv d sulplwlyh ri rxu prgho dqg dqdo|}h lwv h￿hfw rq wkh uhodwlrqvkls
ehwzhhq lqhtxdolw| dqg uhglvwulexwlrq1
Zh vlpsoli| e| dvvxplqj wkdw erwk lqglylgxdov* xwlolw| lv olqhdu lq frqvxpswlrq1
Srolwlfldqv/ krzhyhu/ duh dvvxphg wr pd{lpl}h d xwlolw| ixqfwlrq zklfk lv d zhljkwhg
dyhudjh ri wkh phgldq yrwhu*v xwlolw| dqg wkh wrwdo ri fdpsdljq ru srolwlfdo h{shqgl0
wxuhv47=







zkhuh zh dvvxph wkdw b:￿481 Wkh ￿uvw wzr whupv duh vlpso| wkh phgldq yrwhu*v
xwlolw|/ zkhuhdv wkh wklug whup lq +7, lv wkh dyhudjh frqwulexwlrq ri fdslwdolvwv zhljkhg
e| wkh uhodwlyh pdvv ri fdslwdolvwv wr zrunhuv ￿ dqg e| wkhlu srolwlfdo h￿hfwlyhqhvv b1
Wklv w|sh ri vshfl￿fdwlrq lv frpprq dqg lv phdqw wr fdswxuh wkh lqwxlwlrq wkdw erwk
srsxodu srolflhv dqg prqh| duh uhtxluhg wr zlq hohfwlrqv1 Jurvvpdq dqg Khospdq
+4<<9, kdyh xvhg d vlplodu htxdwlrq lq wkh frqwh{w ri d jhqhudo phqx0dxfwlrq srolwlfdo
47Fl vkrxog eh ylhzhg eurdgo| dv dq| xvhv wkdw frqwulexwruv fdq pdnh ri wkhlu prqh| wr d￿hfw
srolwlfdo rxwfrphv1 Hyhq lq qrq0ghprfudwlf v|vwhpv/ srolwlfdo dfwlylw| lv xvxdoo| frvwo| dqg uhtxluhv
￿qdqfldo vxssruw1
48Rwkhuzlvh wkh srolwlfldqv zloo dssuryh qr wd{ h{hpswlrqv lq htxloleulxp vlqfh wkh| fduh pruh
derxw wkh zrunhuv* lqfrph wkdq derxw wkhlu rzq1
46jdph +ri zklfk rxuprgho lv d vshfldo fdvh, zlwk srolwlfldqv mrfnh|lqj iru wkh vxssruw ri
erwk lqiruphg dq xqlqiruphg yrwhuv491 Dq dowhuqdwlyh prgho e| Dxvwhq0Vplwk +4<<7,
vkrzv zkhq yrwhuv duh ulvn dyhuvh dqg xqfhuwdlq derxw fdqglgdwhv* vwdqfh rq wkh lvvxhv
srolwlfldqv zloo ￿qg lw rswlpdo wr ghyldwh iurp wkh srolflhv suhihuuhg e| wkh phgldq
yrwhu lq rughu wr dwwudfw fdpsdljq frqwulexwlrqv1 Lq Urgu￿jxh} +4<<;, zh surylgh
plfurirxqgdwlrqv iru +7, e| vkrzlqj wkdw pd{lpl}dwlrq ri wklv whup zloo fkdudfwhul}h
htxloleulxp srolflhv lq wkh frqwh{w ri d jdph lq zklfk srolwlfldqv frpshwh iru wkh
yrwhv ri yrwhuv zkr duh lqiruphg exw xqfhuwdlq derxw wkh xqghuo|lqj h￿hfwlyhqhvv ri
wkh fdqglgdwhv dv srolf|pdnhuv4:1
Wkh srolf|pdnhu pd{lpl}hv +7, vxemhfw wr klv exgjhw frqvwudlqw=
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vr wkdw wkh wudqvihu pxvw eh ￿qdqfhg iurp wd{hv rq zrunhuv dqg rq fdslwdolvwv1 Wkh
jryhuqphqw dozd|v kdv wkh srvvlelolw| ri fkrrvlqj ￿￿ ’ f/ 0￿ ’f 1 Vxevwlwxwlqj wkh
exgjhw frqvwudlqw lq wkh Srolwlfldq*v xwlolw| ixqfwlrq=
49Wkh| xvh d zhljkwhg dyhudjh ri qdwlrqdo lqfrph dqg srolwlfdo frqwulexwlrqv/ zkhuhdv zh xvh d
zhljkwhg dyhudjh ri wkh phgldq yrwhu*v xwlolw| dqg srolwlfdo frqwulexwlrqv1
4:Dq dowhuqdwlyh mvxwl￿fdwlrq ri wkh Srolwlfldq*v Remhfwlyh zrxog wdnh F wr eh sxuh eulehv dqg
￿ wr uhsuhvhqw wkh dyhudjh srolwlfldq*v suhihuhqfh iru prqh| dv rssrvhg wr klv qhhg ri pdlqwdlqlqj
vrph phdvxuh ri srolwlfdo vxssruw1 Wklv pd| eh d pruh dghtxdwh fkdudfwhul}dwlrq iru wkh srolwlfdo
v|vwhpv ri vrph frxqwulhv1
47LRJ, ’ ￿ n ￿
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Zh qrz jr rq wr ghvfuleh wkh wlph vwuxfwxuh ri wkh jdph1 Lq | ’ ￿/ wkh phgldq
yrwhu yrwhv ryhu d wd{ udwh ￿ 5 dfc￿o/ zklfk lv khqfhiruwk ￿{hg1 Lq | ’ 2/h d f k
lqglylgxdo hqwhuv d edujdlq zlwk wkh srolf|pdnhu ryhu wkh ohyho ri wkh h{hpswlrq 0￿
5 dfc￿o vhw e| wkh srolwlfldq dqg wkh frqwulexwlrq ￿￿ 5 -n jlyhq e| wkh fdslwdolvw14;
Zh gr qrw uhvwulfw wkh qdwxuh ri wklv edujdlq exw rqo| dvvxph wkdw wkh srolwlfldq dqg
wkh fdslwdolvw uhdfk dq h!flhqw edujdlq14<
Qrwh wkdw rxu prgho doorzv yrwhuv wr frqwuro wkh ryhudoo wd{ udwh exw qrw wkh yhfwru
ri h{hpswlrq ohyhov1 Wklv nh| dvvxpswlrq hperglhv wkh pdlq ihdwxuh ri rxu prgho/
zklfk lv wkdw lw doorzv iru olplwhg srzhu lq wkh kdqgv ri yrwhuv/ zkhuhdv wudglwlrqdo
phgldq yrwhu prghov ri uhglvwulexwlrq dvvxph yrwhuv kdyh wrwdo srzhu wr vhw srolflhv1
Lw lv suhflvho| e| doorzlqj yrwhuv wr vhw rqh vhw ri srolflhv dqg ohwwlqj srolwlfldqv kdyh
ohhzd| wr vhw wkh uhvw wkdw zh lqwurgxfh d ghyldwlrq iurp wkh phgldq yrwhu iudphzrun1
Rxu fkrlfh ri srolflhv lv fohduo| lqwxlwlyh= yrwhuv duh dvvxphg wr kdyh frqwuro ryhu wkh
4;Wkh vwdqgdug phqx dxfwlrq vwuxfwxuh lq zklfk wkh sulqflsdov +fdslwdolvwv, sursrvh d vfkhgxoh ri
frqwulexwlrqv Fl+%l,=^ 3 >4‘ $ U. dqg wkh djhqw +srolwlfldq, wkhq slfnv dq h{hpswlrq %l 5 ^3>￿‘ lv
d vshfldo fdvh ri rxu prgho1 Krzhyhu/ juhdw sduw ri wkh frpprq djhqf| sureohp glvdsshduv lq rxu
prgho vlqfh hdfk fdslwdolvw grhv qrw fduh derxw wkh h{hpswlrq ohyhov jdlqhg e| rwkhu fdslwdolvwv1
4<Wkdw lv/ d edujdlq vxfk wkdw wkh mrlqw xwlolwlhv ri wkh fdslwdolvw dqg wkh srolwlfldq duh rq wkhlu
xwlolw| srvvlelolwlhv iurqwlhu1
48wd{ udwh/ zklfk lv revhuydeoh e| doo dqg lv riwhq d nh| lvvxh lq hohfwrudo fdpsdljqv1
Wkh| odfn frqwuro ryhu wkh yhfwru ri h{hpswlrqv % ’ i0￿c￿￿￿c0 ?j/ zklfk duh qxphurxv
dqg lq uhdolw| forvh wr xqrevhuydeoh/ qhjrwldwhg lq srolwlfdo edfn urrpv dqg h{srvhg
wr sxeolf rslqlrq rqo| wkurxjk vfdqgdov/ riwhq orqj diwhu wkh jdlqv duh uhdol}hg1 Lq
Urgu￿jxh} +4<<;, zh glvfxvv dq dowhuqdwlyh irupxodwlrq ri wkh jdph mxvw suhvhqwhg
zklfk kdv d wuxo| pruh g|qdplf iudphzrun1 Lq lw zh dujxh wkdw wkh vdph srolflhv
zh zloo qrz ghulyh zloo eh jhqhudwhg e| d jdph lq zklfk wzr srolwlfldqv +wdnlqj
frqwulexwlrq vfkhgxohv ￿￿E0￿￿ dv jlyhq, vhw ￿ dqg % wr pd{lpl}h wkhlu suredelolw| ri
zlqqlqj dq hohfwlrq lq zklfk wkh| xvh srolwlfdo frqwulexwlrqv wr sd| iru fdpsdljq
vshqglqj dqg yrwhuv fdq rqo| sxqlvk srolwlfldqv lq ixwxuh hohfwlrqv frqglwlrqdo rq wkh
klvwru| ri wd{ udwhv +dqg wkxv qrw frqglwlrqdo rq wkh klvwru| ri wd{ h{hpswlrqv,1 Zh
vkrz wkdw wkh htxloleulxp wd{ udwhv zh zloo qrz ghulyh lq rxu vlpsohu prgho zloo eh
Sduhwr vxshulru wr doo v|pphwulf htxloleuld wkdw fdq eh vxssruwhg lq wkh g|qdplf
jdph iru vhqvleoh uhvwulfwlrqv rq wkh irup ri wkh vwudwhjlhv sod|hg1 Vlqfh wkh surri
lqyroyhv dsshdolqj wr frpsoh{ sxqlvkphqw vwudwhjlhv frpprq lq wkh jdph wkhru|
olwhudwxuh rq uhshdwhg jdphv/ zh vshfldol}h wr wkh pruh wudfwdeoh vwdwlf prgho lq wkh
uhvw ri wkh sdshu1
Wkh rwkhu nh| dvvxpswlrq lq wkh vhwxs lv wkdw yrwhuv pryh ￿uvw dqg srolwlfldqv
pryh vhfrqg1 Dowkrxjk wklv dvvxpswlrq lv lqwxlwlyho| ghvljqhg wr fdswxuh wkh qdwxuh
ri wkh gl￿huhqfh ehwzhhq wkh lqwhuyhqwlrqv ri yrwhuv lq wkh srolwlfdo odqgvfdsh/ zklfk
49kdsshq dw glvfuhwh lqwhuydov/ dv rssrvhg wr wkrvh ri srolwlfdo frqwulexwruv/ zklfk
kdsshq lq frqwlqxrxv wlph zlwklq wkh iudphzrun vhw e| yrwhuv* ghflvlrqv/ lw lv dfwxdoo|
luuhohydqw wr rxu uhvxowv1 Wkh vdph uhvxowv fdq eh suryhq li zh dvvxph yrwhuv vhw wkh
wd{ udwh diwhu srolwlfldqv dqg frqwulexwruv edujdlq rq dq h{hpswlrq frqglwlrqdo rq d
udwlrqdo h{shfwdwlrq ri wkh yrwhuv* ghflvlrq531
Qrwh wkdw lq rxu prgho wkh srolf|pdnhu dqg frqwulexwru ￿ edujdlq ryhu 0￿ exw
qrw ryhu ￿1 Wklv fruuhvsrqgv wr dq lpsolflw dvvxpswlrq wkdw iuhh0ulghu sureohpv duh
shuydvlyh lq edujdlqlqj ryhu uhglvwulexwlyh srolflhv> wkhuhiruh zh vkrxog qrw frpprqo|
revhuyh edujdlqv lq zklfk prqh| frqwulexwlrqv duh h{fkdqjhg iru uhglvwulexwlyh srol0
flhv wkdw kdyh gluhfw h￿hfwv rq doo lqglylgxdov lq vrflhw|1 Lqghhg/ rqh fkdudfwhulvwlf
ri prghuq gd| uhglvwulexwlyh srolflhv lv wkdw srolwlfdo lqvwlwxwlrqv gr qrw frpprqo|
doorz sduwlflsdwlrq lq uhglvwulexwlyh vfkhphv wr eh frqglwlrqhg rq sduwlflsdwlrq lq d
srolwlfdo jurxs541 Lq Rovrq*v +4<98, odqjxdjh/ lw lv qrw srvvleoh wr surylgh vhohfwlyh
lqfhqwlyhv wr wkrvh wkdw sduwlflsdwh lq srolwlfdo dfwlrq wdujhwhg wrzdugv dowhulqj uhglv0
wulexwlyh lqvwlwxwlrqv1 Wklv idfw frpelqhg zlwk wkh vkhhu qxpehuv ri shuvrqv dprqj
zkrp wkh jdlqv +lq whupv ri zhoiduh vwdwh wudqvihuv, dqg frvwv +lq whupv ri wd{hv rq
53Yrwhuv* h{ dqwh rswlpdo wd{ udwh lv/ krzhyhu/ wlph lqfrqvlvwhqw1 Urgu￿jxh} +4<<;, glvfxvvhv wkh
h￿hfwv ri lqwurgxflqj wlph lqfrqvlvwhqf| lqwr rxu iudphzrun1
54Vrph sdshuv lq wkh olwhudwxuh rq uhglvwulexwlyh srolwlfv +Gl{lw dqg Orqguhjdq/ 4<<8, fhqwhu
suhflvho| rq vhohfwlyh wudqvihuv wr vpdoo jurxsv1 Rxu sdshu lv frqfhuqhg krzhyhu zlwk uhglvwulexwlrq
xqghuvwrrg dv wudqvihuv iurp ulfkhu wr srruhu vhfwruv ri vrflhw|1
4:wkh ulfk, duh vsuhdg rxw lpso| wkdw zh vkrxog qrw h{shfw wr vhh odujh jurxsv rujdql}h
lq rughu wr h{huw suhvvxuh wr idyru gl￿huhqw uhglvwulexwlyh srolflhv1 Udwkhu zh vkrxog
h{shfw/ dv lq rxu prgho/ vpdoo yhu| frpsdfw jurxsv ri lqglylgxdov dvvhpeoh wr jdlq
wdujhwhg wd{ idyruv/ zlwkdqg wkh uhvw ri lqglylgxdov h{huwlqj suhvvxuh wkurxjk wkhlu
uljkw wr yrwh551
Zh duh qrz uhdg| wr vroyh wkh prgho edfnzdugv1 Wkh ￿uvw vwhs lv wr vroyh iru wkh
vhw ri h!flhqw edujdlqv wkdw fdq eh uhdfkhg ehwzhhq hdfk fdslwdolvw dqg wkh srolwlfldq
lq | ’ 21 Wklv lv grqh lq
Sursrvlwlrq 4 Dq| h!flhqw edujdlq ehwzhhq fdslwdolvw ￿ dqg wkh srolwlfldq zloo eh
fkdudfwhul}hg e| h{hpswlrq ohyhov




0￿ ’ f rwkhuzlvh
Surri1 Vhh Dsshqgl{1
55Lw frxog eh dujxhg wkdw oderu xqlrq ihghudwlrqv uhsuhvhqw suhflvho| wkh w|sh ri eurdg0udqjlqj
dvvrfldwlrqv wkdw h{huw suhvvxuh lq idyru ri xqlyhuvdo wudqvihuv dqg zklfk rxu prgho dvvxphv dzd|1
Krzhyhu/ oderu xqlrq ihghudwlrqv duh uhodwlyho| xqlpsruwdqw frqwulexwruv wr srolwlfdo fdpsdljqv lq
whupv ri prqh| frqwulexwlrqv1 Wr wkh h{whqw wkdw wkhlu pdlq edujdlqlqj vwuhqjwk lv lq wkh yrwhv ri
wkhlu sduwlflsdqwv/ wkhlu lq xhqfh lv fdswxuhg e| wkh zhljkw zklfk wkh +zdjh hduqlqj, phgldq yrwhu*v
xwlolw| kdv lq wkh srolwlfldq*v xwlolw|1
4;Wkhuhiruh wkh glvwulexwlrq ri wd{hv sdlg zloo eh dv iroorzv= Fdslwdolvwv zlwk E￿ n
4g￿￿ :
@b
￿Eb3￿￿ zloo jhw dq h{hpswlrq iru wkh wrwdo ydoxh ri wkhlu wd{hv/ dqg wkhuhiruh
sd| }hur wd{hv1 Wkrvh zlwk E￿ n 4g￿￿ ￿ @b
￿Eb3￿￿ zloo jlyh qr frqwulexwlrqv/ jhw qr
h{hpswlrqv/ dqg wkhuhiruh sd| wkh iudfwlrq ￿ ri wkhlu lqfrphv vshfl￿hg e| odz dv
wd{hv561 Wkh uhdvrq iru wklv lv wkdw zkhq d fdslwdolvw*v lqfrph lv orzhu wkdq
@b
￿Eb3￿￿
lw grhv qrw sd| iru khu wr r￿hu wr wkh srolwlfldq wkh plqlpxp edujdlq wkdw zrxog
nhhs klp dw ohdvw lqgl￿huhqw ehwzhhq jlylqj wkh h{hpswlrq dqg froohfwlqj wkh wd{hv1
Wklv ri frxuvh frphv rxw ri wkh dvvxpswlrq ri lqfuhdvlqj uhwxuqv wr vfdoh lq srolwlfdo
dfwlylw|1 Exw zkhq wkh fdslwdolvw*v lqfrph lv kljkhu wkdq
@b
￿Eb3￿￿/ wkhuh lv vfrsh iru d
edujdlq ehwzhhq wkh fdslwdolvw dqg wkh srolwlfldq wkdw ohdyhv erwk dw ohdvw dv zhoo r￿1
Vlqfh wkh srolwlfldq kdv d frqvwdqw pdujlqdo frvw ri udlvlqj wkh ohyho ri wkh h{hpswlrqv
dqg wkh fdslwdolvw*v xwlolw| lv olqhdu lq 0￿ rqfh wkh ￿{hg frvw kdv ehhq sdlg/ wkhq erwk
lqglylgxdov fdq jdlq iurp vhwwlqj wkh h{hpswlrq wr lwv pd{lpxp ohyho/ ￿ jlyhq wkhlu
ghflvlrq wr vwulnh d edujdlq1
Xvlqj wklv uhvxow/ zh vroyh wkh prgho lq | ’ ￿1 Xvlqj +:,/ zh fdq zulwh wkh wrwdo
shu fdslwd wudqvihu wr eh uhfhlyhg e| zrunhuv iurp wkh jryhuqphqw dv=
56Wkh glvwulexwlrq ri frqwulexwlrqv lv vxemhfw wr wkh fkrlfh dprqj h!flhqw edujdlqv1 Li wkh fdsl0
wdolvw lv deoh wr h{wudfw doo vxusoxv iurp wkh srolwlfldq/ kh zloo sd| Fl @
+z.￿Nl,￿
￿ / wkh plqlpxp kh
qhhgv wr pdnh wkh srolwlfldq frqwhqw wr fduu| rxw wkh srolf|1 Li wkh srolwlfldq fdswxuhv wkh vxusoxv/








￿E￿ n 4g￿￿sEg￿￿_g n ￿￿ +;,
Vxevwlwxwlqj lq +4,/ zh ￿qg wkdw zrunhuv* xwlolw| zloo eh=
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zkhuh zh kdyh zulwwhq wkh lqfrph glvwulexwlrq dprqj fdslwdolvwv lq whupv ri t ’
￿ n 4g￿ ￿ sEt ￿571
Htxdwlrq +43, fdswxuhv wkh pdlq wudgh0r￿ idflqj wkh phgldq yrwhu lq rxu prgho1
Yrwhuv zdqw wr vhw wkh wd{ udwh wr pd{lpl}h wkh qhw uhvrxufh wudqvihu uhfhlyhg iurp








doo fdslwdolvw wd{sd|huv zloo qrz kdyh wr sd| d kljkhu wd{ udwh1 Exw d kljkhu wd{
udwh udlvhv wkh lqfhqwlyhv iru uhqw vhhnlqj dqg pdnhv wkh qxpehu ri fdslwdolvwv zkr
jlyh srolwlfdo frqwulexwlrqv lq h{fkdqjh iru wd{ idyruv jr xs1 Wklv lv fdswxuhg e|
wkh qhjdwlyh h￿hfw ri ￿ rq wkh xsshu olplw ri wkh lqwhjudo gh￿qlqj o/
@b
￿Eb3￿￿1L i w k h
srvvlelolw| iru hydglqj wd{hv wkurxjk srolwlfdo frqwulexwlrqv glg qrw h{lvw/ rqo| wkh
57Zh dexvh qrwdwlrq e| zulwlqj i+|, zklfk lv d glvwlqfw ghqvlw| iurp i+nl,1 Wkh fkdqjh ri yduldeoh
uxoh lpsolhv wkdw i+|l,@
i+nl,
￿ 1
53￿uvw h￿hfw zrxog rshudwh dqg wkhuhiruh yrwhuv zrxog vhw d wd{ udwh ri 41 Exw wkh idfw
wkdw wklv pd| ohdg wr d ohyho ri uhqw vhhnlqj wkdw zrxog fuhdwh pdvvlyh wd{ hydvlrq
pdnhv yrwhuv nhhs wkh wd{ udwh olplwhg1 Wkxv yrwhuv pd| lq htxloleulxp vhw d wd{ udwh
orzhu wkdq 4 hyhq devhqw lqfhqwlyh frqvlghudwlrqv581
Wkh fhqwudo frqwhqwlrq ri rxu sdshu lv wkdw lq d prgho wkdw wdnhv lqwr dffrxqw
krz dq lqhjdolwduldq glvwulexwlrq ri lqfrph hqkdqfhv wkh srolwlfdo srzhu ri wkh ulfkhu
vhfwruv ri vrflhw|/ lqhtxdolw| zloo eh qhjdwlyho| dvvrfldwhg zlwk uhglvwulexwlrq1 Dv
rxu pdlq lqglfdwru ri uhglvwulexwlrq zh fhqwhu rq wkh h￿hfwlyh wd{ udwh rq fdslwdolvwv/
o￿ ’
o
>&/ zklfk phdvxuhv zkdw shufhqwdjh ri wkh lqfrph ri fdslwdolvwv lv ehlqj wd{hg1
Wklv frqwudvwv zlwk ￿/w k hqrplqdo wd{ udwh rq fdslwdolvwv/ zklfk lq wudglwlrqdo prghov
lv htxdo wr o￿1 Lq rxu prgho ￿ dqg o￿ zloo jhqhudoo| kdyh gl￿huhqw frpsdudwlyh vwdwlfv1
Ehwzhhq wkhvh o￿ lv ri frxuvh wkh yduldeoh ri qrupdwlyh vljql￿fdqfh dv d phdvxuh ri
58Wkh| pd| exw wkh| qhhg qrw1 Lw lv shuihfwo| srvvleoh wkhruhwlfdoo| iru wkh plqlpxp srvvleoh
wkuhvkrog ohyho ri lqfrph |￿
plq @ d￿
+￿￿4, wr eh vr kljk wkdw wkh jdlqv wr yrwhuv iurp nhhslqj wkh wd{
udwh orz duh vlpso| qrw hqrxjk wr hqflwh wkhp wr pdlqwdlq wkhlu wd{ udwhv uhvwulfwhg1 Lq wklv fdvh/
yrwhuv zrxog ghflgh wr vhw d wd{ udwh ri xqlw| vr dv wr ￿plon￿ wkrvh fdslwdolvwv zkr zrxog qhyhu
eh deoh wr ex| lqwr srolwlfdo lq xhqfh1 Lq rwkhu zrugv/ prvw lqfrph lv lq wkh kdqgv ri shrsoh zkr
kdyh qr fkrlfh rwkhu wkdq wr sd| wd{hv/ dqg lw zrxog lpso| juhdw vdful￿fh lq whupv ri wd{ uhyhqxhv
wr orzhu wkh wd{ udwh wr d ohyho frqvlvwhqw zlwk wkh uhdoo| ulfk sd|lqj wd{hv1 Qrwh wkdw hyhq zkhq
yrwhuv vhw d wd{ udwh ri xqlw| wkh h￿hfwlyh wd{ udwh rq fdslwdo lqfrph u3 @ u
￿n zloo eh ohvv wkdq xqlw|1
Dv d pdwwhu ri idfw/ ￿ @ 4 lv pruh dq h{suhvvlrq ri wkh srzhuohvvqhvv ri yrwhuv wr fdswxuh lqfrph
dffxpxodwhg lq wkh kljkhu hqgv ri wkh vfdoh wkdq dq|wklqj hovh1
54uhglvwulexwlrq/ dv lw phdvxuhv zkdw shufhqwdjh ri wkhlu lqfrph dq lqglylgxdo fdslwdolvw
lv uhtxluhg wr vxuuhqghu wr wkh vwdwh1 Zh zloo dovr frqfhqwudwh rq wkh Wd{2JGS udwlr/
dqg wkh Wudqvihu2JGS udwlr1
Wr dqdo|}h wkh h￿hfw ri fkdqjhv lq lqfrph glvwulexwlrq rq o￿/ zh zloo zulwh wkh
ghqvlw| ixqfwlrq ri lqfrph dv sE+cj￿ dqg orrn iru wkh fkdqjh lq o￿ fdxvhg e| d fkdqjh
lq j/ wkh sdudphwhu +ru yhfwru ri sdudphwhuv, wkdw fdswxuhv lqhtxdolw| ri lqfrph















Htxdwlrq +44, whoov xv wkdw zh qhhg rqo| orrn dw wkh sduwldo h￿hfwv ri wkh fkdqjhv
lq lqfrph lqhtxdolw| rq wkh qhw uhvrxufh wudqvihu zkhq dvvhvvlqj shuwxuedwlrqv wr
htxloleuld dqg fdq glvuhjdug wkh h￿hfwv wkdw jr wkurxjk fkdqjhv lq ￿/d vw k h v hz l o oe h
ri vhfrqg rughu pdjqlwxgh1 Duphg zlwk wklv uhvxow/ zh fdq jr rq wr hvwdeolvk vrph
frpsdudwlyh vwdwlfv h￿hfwv ri lqhtxdolw| rq lqfrph glvwulexwlrq1
Sursrvlwlrq 5 +l, D phdq suhvhuylqj wudqvihu ri lqfrph ehwzhhq fdslwdolvwv zlwk lq0
frph ehorz +W ’
@b
￿Eb3￿￿ dqg fdslwdolvwv zlwk lqfrph deryh +W zloo orzhu o￿> dq lghqwlfdo
wudqvihu lq wkh rssrvlwh gluhfwlrq zloo udlvh o￿1
+ll, D wudqvihu ri lqfrph iurp zrunhuv wr fdslwdolvwv zklfk ohdyhv wkh glvwulexwlrq
ri lqfrph dprqj fdslwdolvwv xqwrxfkhg zloo orzhu o￿> d vlplodu wudqvihu iurp fdslwdolvwv
wr zrunhuv zloo udlvh o￿1 +Vhh dsshqgl{ 5 iru surri,1
55Sursrvlwlrq 5 fkdudfwhul}hv dq lpsruwdqw fodvv ri wudqvihuv iurp srru wr ulfk lqgl0
ylgxdov zklfk zloo zruvhq uhglvwulexwlrq1 Wudqvihuv ri lqfrph iurp vx!flhqwo| srru
lqglylgxdov wr vx!flhqwo| ulfk lqglylgxdov zloo xqhtxlyrfdoo| orzhu o￿1 Wklv uhvxow hv0
wdeolvkhv d vwurqj olqn ehwzhhq d fodvv ri lqhtxdolw|0udlvlqj wudqvihuv dqg uhglvwulexwlrq
lq rxu prgho1 Lqghhg/ uhvsrqvlyhqhvv ri lqhtxdolw| lqglfhv wr srru0wr0ulfk wudqvihuv
kdv orqj ehhq dujxhg iru dv d plqlpdo frqglwlrq iru lqhtxdolw| lqglfhv lq wudglwlrqdo
zhoiduh hfrqrplfv591
Lw lv qrw wkh fdvh/ krzhyhu/ wkdw doo srru0wr0ulfk wudqvihuv zloo orzhu o￿1 Wr vhh wklv/
vxssrvh wkdw d pdvv ri lqglylgxdov zlwk lqfrph mxvw deryh +W wudqvihuv lwv lqfrph wr
lqglylgxdov ulfkhu wkdq wkhp/ wkxv vhhlqj wkhlu rzq lqfrph idoo ehorz +W1 Lq wkdw fdvh
wkh ghwhulrudwlrq lq lqfrph glvwulexwlrq pdnhv d jurxs ri lqglylgxdov idoo ehorz wkh
wkuhvkrog zklfk vhsdudwhv srolwlfdo frqwulexwruv iurp wd{sd|huv/ wkhuhe| udlvlqj wkh
dprxqw ri lqfrph wkdw lv wd{deoh dw wkh lqlwldo htxloleulxp1 Wkh srvvlelolw| ri vxfk
h￿hfwv lv jryhuqhg e| wkh pdjqlwxgh ri wkh lqfrph wudqvihu uhfhlyhg e| dq lqglylgxdo
dw wkh wkuhvkrog +W5:1 Lw lv hdv| wr suryh wkdw li lqglylgxdov zlwk wkuhvkrog lqfrph +W
duh qrw d￿hfwhg/ d wudqvihu iurp srru wr ulfk fdslwdolvwv zloo xqhtxlyrfdoo| ghwhulrudwh
uhglvwulexwlrq1
59Nqrzq vwdwhphqwv ri wklv sulqflsoh jr edfn dw ohdvw dv hduo| dv wkh 4<43v/ zkhq lw zdv ￿uvw
sursrvhg e| D1 Sljrx dqg K1 Gdowrq1 Vhh Sljrx +4<45,/ Gdowrq +4<53,/ Vhq +4<:6,
5:Iurp htxdwlrq +69, lq wkh Dsshqgl{ rqh fdq vhh wkdw vxfk h￿hfwv duh wrwdoo| gxh wr wkh h￿hfw
ri wkh wudqvihu rq wkh wkuhvkrog lqglylgxdo/ d+|>￿,1
56Lq rughu wr jhw pruh vshfl￿f uhvxowv/ zh zloo qhhg wr uhvwulfw wkh ixqfwlrqdo irup
ri sEg￿1 Lq wkh iroorzlqj h{dpsohv zh zrun wkurxjk wzr h{dpsohv ri rxu prgho
xvlqj wkh xqlirup dqg wkh Sduhwr glvwulexwlrq iru sEg￿1 Wkh iruphu lv ri looxvwudwlyh
lqwhuhvw/ zkhuhdv wkh odwwhu lv ri juhdwhu hpslulfdo uhohydqfh1 Zh ghulyh wkh uhvxow wkdw
xqghu wkhvh wzr fdvhv/ juhdwhu lqhtxdolw| zloo orzhu wkh htxloleulxp o￿1
H{dpsoh 4 Ohw Fdslwdolvwv* lqfrph +￿
& eh glvwulexwhg zlwk xqlirup ghqvlw| ryhu








& 5 d￿c￿ n ogo
f rwkhuzlvh
wkhq wkh qrplqdo wd{ udwh ￿/ wkh qhw wd{ udwh rq fdslwdo o￿ ’
o
?&>&/ wkh Wd{2JGS udwlr
dqg wkh Wudqvihu2JGS udwlr duh doo ghfolqlqj lq wkh yduldqfh ri lqfrph/ wkh Jlql
frh!flhqw ri wkh lqfrph glvwulexwlrq/ wkh phdq2phgldq lqfrph udwlrv/ dqg fdslwdo*v
vkduh ri lqfrph1 +Vhh Dsshqgl{ iru ghwdlov1,
Wkh xqlirup ghqvlw| lv dq lqwhuhvwlqj ehqfkpdun exw lv fohduo| qrw d uhdolvwlf gh0
vfulswlrq ri lqfrph glvwulexwlrq dprqj fdslwdolvwv1 D uhdolvwlf ixqfwlrqdo irup iru wkh
glvwulexwlrq ri lqfrph dprqj fdslwdolvwv zrxog lghdoo| eh d jrrg hpslulfdo ghvfuls0
wlrq ri lqfrph glvwulexwlrq dprqj wkh ulfkhu lqglylgxdov lq vrflhw|1 Wklv lv ehfdxvh
57wkh glvwulexwlrq ri lqfrph sE+￿ zklfk jrhv lqwr +43, lv wkh glvwulexwlrq ri lqfrph
dprqj fdslwdolvwv/ zkr lq rxu prgho frpsulvh ohvv wkdq 83( ri wkh srsxodwlrq1 Wkh
hpslulfdo olwhudwxuh lq lqfrph glvwulexwlrq hvwlpdwlrq kdv vkrzq wkdw wkh Sduhwr ghq0
vlw| dsshduv wr dffxudwho| ghvfuleh lqfrph glvwulexwlrqv dorqj wkhlu xsshu wdlo5;1Z h
looxvwudwh wklv fdvh lq wkh iroorzlqj h{dpsoh=
H{dpsoh 5 Fdslwdolvwv* lqfrph +￿




3k3￿ iru + :￿
f rwkhuzlvh
Wkhq qhw wd{ udwh rq fdslwdo o￿ ’
o
?&>&/ wkh Wd{2JGS udwlr dqg wkh Wudqvihu2JGS
udwlr duh doo ghfolqlqj lq wkh yduldqfh ri lqfrph/ wkh Jlql frh!flhqw ri wkh lqfrph
glvwulexwlrq/ wkh phdq2phgldq lqfrph udwlr dqg fdslwdo*v vkduh ri lqfrph1 Wkh qrp0
lqdo wd{ udwh ￿ kdv d xqltxh lqwhulru plqlpxp dqg lv wkhuhiruh ghfolqlqj lq lqhtxdolw|
dw orz ohyhov dqg lqfuhdvlqj dw kljk ohyhov ri lqhtxdolw|1 +Vhh Dsshqgl{ iru ghwdlov1,
5;Vhh Odpehuw +4<;<, dqg Kduulvrq +4<;4,1 Wkh Sduhwr ghqvlw| kdv ehhq irxqg wr eh vxshulru wr
wkh orjqrupdo glvwulexwlrq lq ghvfulelqj wkh xsshu wdlo ri wkh lqfrph glvwulexwllrq1 Wkh orjqrupdo
glvwulexwlrq lv riwhq xvhg lq wkhruhwlfdo zrun rq lqfrph lqhtxdolw|/ dv lq Ehqderx +4<<9,/ ehfdxvh
lw fdswxuhv dghtxdwho| wkh qhjdwlyh vnhzqhvv ri lqfrph glvwulexwlrqv1 Wkdw vnhzqhvv lv fdswxuhg lq
rxu prgho e| wkh idfw wkdw lq rxu vshfl￿fdwlrq dw ohdvw d kdoi ri wkh srsxodwlrq uhfhlyhv dq lqfrph
htxdo wr z/ orzhu wkdq wkdw uhfhlyhg e| dq| fdslwdolvw1
58Dv lq wkh xqlirup glvwulexwlrq/ pruh lqhtxdolw| ohdgv wr ohvv uhglvwulexwlrq1 Lq0
fuhdvhv lq lqhtxdolw| duh htxlydohqw wr vkliwv ri uhvrxufhv iurp wkh srru wr wkh ulfk1 Li
uhvrxufhv duh vkliwhg iurp shrsoh ehorz wkh wkuhvkrog ohyho ri lqfrph +wkh wd{sd|huv,
wr shrsoh deryh wkh wkuhvkrog ohyho ri lqfrph +wkh wd{0h{hpsw, wkhq dw wkh ruljlqdo
wd{ udwh wrwdo wd{hv froohfwhg zloo ghfuhdvh1 Ri frxuvh wr xqghuvwdqg wkh wrwdo h￿hfw ri
wklv lqfuhdvh lq lqhtxdolw| rq wd{ uhyhqxhv zh vkrxog xqghuvwdqg krz yrwhuv udlvh ru
orzhu wkh wd{ udwh lq uhvsrqvh wr wkh lqfuhdvh lq lqhtxdolw|1 Exw wkh hqyhorsh wkhruhp
uhvxow lq +44, vkrzv xv wkdw zh fdq glvuhjdug wkh h￿hfw ri yrwhu*v uhrswlpl}dwlrq/ dv
wklv zloo eh ri d vhfrqg rughu pdjqlwxgh1 Zh fdq frqfhqwudwh rq wkh ￿uvw0rughu h￿hfwv
ri dq lqfuhdvh lq lqhtxdolw| rq wd{hv froohfwhg1 Zh kdyh hvwdeolvkhg wkdw wklv h￿hfw
zloo dozd|v eh qhjdwlyh1
Qrwh wkdw/ xqolnh lq wkh xqlirup fdvh/ wkh qrplqdo wd{ udwh lv qrw prqrwrqlf
lq lqhtxdolw| 1 Dw orz ohyhov ri lqhtxdolw|/ kljkhu lqhtxdolw| ohdgv wr d idoo lq wkh
qrplqdo wd{ udwh1 Exw dv lqhtxdolw| ehfrphv kljk hqrxjk/ wklv h￿hfw fkdqjhv dqg
ghwhulrudwlrqv lq lqfrph glvwulexwlrq vwduw ohdglqj wr kljkhu qrplqdo wd{ udwhv1 Wklv
h￿hfw lv looxvwudwhg lq Iljxuh 5+f,1 Wklv lv lq frqwudvw wr wkh xqlirup fdvh ^Iljxuh 4+f,‘/
zkhuh dq lqfuhdvh lq lqfrph lqhtxdolw| lqyduldeo| eulqjv derxw d idoo lq wkh qrplqdo
wd{ udwh1 Xqghu wkh xqlirup glvwulexwlrq/ d kljkhu ohyho ri lqhtxdolw| ohdgv yrwhuv
wr orzhu wd{ udwhv vr dv wr qrw ohw wkh jurxs ri lqglylgxdov zlwk kljkhu lqfrph kdyh
59lqfhqwlyhv wr ex| wkhpvhoyhv wd{ h{hpswlrqv1 Lq wkh Sduhwr fdvh/ vxfk dq h￿hfw rffxuv
dw orz ohyhov ri lqfrph lqhtxdolw| +dw zklfk wkh Sduhwr irup lv forvhvw wr wkh xqlirup
glvwulexwlrq,1 Exw dw kljk ohyhov ri lqfrph lqhtxdolw|/ wkrvh lq wkh kljkhu lqfrph
eudfnhwv vhh wkhlu srvvlelolwlhv iru hvfdslqj wd{dwlrq hqkdqfhg1 Wkh frvw ri jlylqj
wkhvh lqglylgxdov lqfhqwlyhv wr qrw ex| wkhpvhoyhv wd{ h{hpswlrqv e| nhhslqj orz wd{
udwhv ehfrphv wrr odujh1 Udwkhu wkdq uhgxfh wd{dwlrq wr frqwuro wkhlu lqfhqwlyhv iru
uhqw0vhhnlqj/ yrwhuv suhihu wr udlvh wkh wd{ udwh dqg h{wudfw pruh uhvrxufhv iurp wkrvh
zkrvh lqfrph lv wrr orz wr jlyh fdpsdljq frqwulexwlrqv1 Wkxv rqh frxog vd| wkdw
dw orz ohyhov ri lqfrph lqhtxdolw| yrwhuv ghflgh wr sdqghu wr fdslwdolvwv vr wkdw wkh|
zloo qrw kdyh dq lqfhqwlyh wr jr lqwr uhqw0vhhnlqj dfwlylwlhv/ zkhuhdv zkhq lqhtxdolw|
ehfrphv yhu| kljk yrwhuv zrxog udwkhu wu| wr plon orzhu0lqfrph fdslwdolvwv e| udlvlqj
yhu| kljk wd{ udwhv rq wkhp dqg ohwwlqj wkh uhdoo| ulfk fdslwdolvwv hvfdsh wd{dwlrq1
Lqvhuw Iljxuhv 4 dqg 5 khuh
Wkh lqghwhuplqdf| ri wkh vljq ri
_￿
_k xqghu wkh Sduhwr irup vxjjhvwv wkdw hpslulfdo
whvwlqj ri k|srwkhvhv zlwk uhvshfw wr wkh uhodwlrq ehwzhhq lqhtxdolw| dqg uhglvwulex0
wlrq pxvw eh dssurdfkhg zlwk fduh1 Wr wkh h{whqw wkdw wkh lqglfdwruv ri uhglvwulexwlrq
xvhg duh phdvxuhv ri h￿hfwlyh uhglvwulexwlrq/ wkhq rxu wkhru| lpsolhv d qhjdwlyh uh0
odwlrqvkls ehwzhhq lqhtxdolw| dqg uhglvwulexwlrq1 Exw wr wkh h{whqw wkdw wkhvh duh
lqglfdwruv ri wkh qrplqdo wd{ udwh jurvv ri h{hpswlrqv rxu wkhru| zrxog suhglfw wkdw
5:wkhuh rxjkw wr eh qr olqhdu uhodwlrqvkls ehwzhhq wkhvh yduldeohv1 Qrz li wkh h{hps0
wlrqv ri rxu prgho wdnh wkh irup ri idyruv zklfk duh sdlg rxw ri wkh jryhuqphqw exgjhw
+vxfk dv jryhuqphqw frqwudfwv wr idyruhg ￿upv ru jryhuqphqw vxevlglhv wr srolwlfdoo|
iulhqgo| ￿upv, wkhq jryhuqphqw vshqglqj zrxog eh dqdorjrxv wr wkh qrplqdo wd{ udwh
lq rxu prgho1 Rxu uhvxowv vxjjhvw wkdw zh frqfhqwudwh rq h￿hfwlyh phdvxuhv ri uh0
glvwulexwlrq/ vxfk dv jryhuqphqw wudqvihuv wr wkh srru ru vshqglqj rq hgxfdwlrq dqg
khdowk/ iru xqghuvwdqglqj wkh h￿hfw ri lqhtxdolw| rq uhglvwulexwlrq1 Wkh| wkxv dovr
uhfrpphqg fdxwlrq zkhq lqwhusuhwlqj vwdqgdug uhvxowv iurp furvv0frxqwu| uhjuhvvlrqv
+vxfk dv wkrvh lq Shurwwl +4<<9,, wkdw ￿qg olwwoh h￿hfw ri lqhtxdolw| rq jryhuqphqw
vshqglqj1
515 Hqgrjhqrxv Srolwlfdo Prelol}dwlrq
Lq wkh suhylrxv vxevhfwlrq zh dvvxphg wkdw srolwlfdo lq xhqfh zdv fkdudfwhul}hg e|
lqfuhdvlqj uhwxuqv1 Wkhvh lqfuhdvlqj uhwxuqv zhuh fdswxuhg e| d ￿{hg frvw sdudphwhu
@/ zklfk pdgh lw sur￿wdeoh wr sduwlflsdwh lq srolwlfdo dfwlylw| rqo| iru lqglylgxdov zlwk
lqfrph kljkhu wkdq d wkuhvkrog ohyho ri lqfrph
@b
￿Eb3￿￿1 Lq zkdw iroorzv zh vkrz wkdw
wkhuh lv d qdwxudo zd| wr hqgrjhql}h wkhvh lqfuhdvlqj uhwxuqv lq srolwlfdo lq xhqfh
iurp d prgho lq zklfk lqwhuhvw jurxsv vhw wkhlu vl}h wr edodqfh wzr h￿hfwv ri juhdwhu
qxpehuv1 Rq wkh rqh kdqg/ juhdwhu qxpehuv phdq juhdwhu fdsdflw| wr udlvh prqh|
dqg wkhuhiruh juhdwhu edujdlqlqj srzhu ylv0ª0ylv srolf|pdnhuv1 Rq wkh rwkhu kdqg/
5;juhdwhu qxpehuv lpso| juhdwhu frvwv ri frqwuroolqj iuhh0ulglqj1 Jurxsv zlwk kljkhu
lqfrph zloo kdyh kljkhu fdsdflw| wr udlvh prqh| dqg wkhuhiruh zloo eh lq d ehwwhu
srvlwlrq wr fryhu wkh frvwv ri srolwlfdo rujdql}dwlrq1 Zh vkrz lq zkdw iroorzv wkdw
zkhqhyhu wkh frvw ri srolwlfdo prelol}dwlrq lv lqfuhdvlqj/ frqyh{ dqg krprjhqhrxv ri
ghjuhh o lq wkh qxpehu ri sduwlflsdqwv iru dq| o/ rqo| jurxsv deryh d fhuwdlq wkuhvkrog
ohyho ri lqfrph zloo rewdlq h{hpswlrqv +dqg zloo edujdlq iru 0￿ ’ ￿,> jurxsv ehorz
wkdw wkuhvkrog zloo qrw rujdql}h srolwlfdoo| dqg zloo uhfhlyh qr h{hpswlrqv1 Wkh
glylvlrq ehwzhhq frqwulexwruv dqg qrq0frqwulexwruv rewdlqhg iurp wklv pruh frpsoh{
vshfl￿fdwlrq lv wkhuhiruh lghqwlfdo wr wkdw rewdlqhg xvlqj d vlpsoh ￿{hg frvw ri srolwlfdo
rujdql}dwlrq1
Rxu prgho ri srolwlfdo prelol}dwlrq dv iroorzv= Ehiruh edujdlqlqj zlwk srolf|pdn0
huv wdnhv sodfh/ lqwhuhvw jurxsv duh iruphg1 Wkhuh lv rqh lqwhuhvw jurxs iru hdfk vhw
ri lqglylgxdov ri lqfrph +￿ +lqfoxglqj zrunhuv,1 Hdfk jurxs zloo eh frpsrvhg ri
?f￿ lqglylgxdov1 Wkh| zloo edujdlq zlwk wkh srolf|pdnhu ryhu h{hpswlrqv dqg frqwul0
exwlrqv lq rughu wr pd{lpl}h wkh wrwdo vxusoxv rewdlqhg iru phpehuv ri wkh jurxs 0
wkh| zloo qrw wdnh lqwr dffrxqw wkh zhoiduh ri qrq0phpehuv ri wkh jurxs1 Krzhyhu/
dq h{hpswlrq rewdlqhg e| d jurxs zloo eh ydolg iru doo lqglylgxdov zlwk wkhlu ohyho ri
lqfrph +qrw mxvw jurxs phpehuv,1 Wkh qxpehu ri sduwlflsdqwv lq wkh jurxs zloo eh
vhw vr dv wr pd{lpl}h wkh wrwdo vxusoxv rewdlqhg e| jurxs phpehuv +wkhuhiruh wkhuh lv
dq lpsolflw dvvxpswlrq ri oxps0vxp wudqvihuv ehwzhhq jurxs phpehuv,1 Wklv phdqv
5<wkdw dq lqwhuhvw jurxs fdq h{foxgh hqwudqwv li lw eholhyhv wkdw wkh hqwudqwv* frqwulex0
wlrq wr wkh jurxs zloo eh vpdoohu wkdq lwv fdsdflw| ri jhqhudwlqj dgglwlrqdo vxusoxv iru
h{lvwlqj phpehuv1 Wr frqwuro iuhh ulglqj e| d jurxs ri ?f￿ lqglylgxdov d jurxs pxvw
h{shqg uhvrxufhv ￿E?f￿￿1 Zh dvvxph ￿E￿￿ lv lqfuhdvlqj dqg frqyh{1
Zh prgho wkh edujdlq ehwzhhq wkh srolf|pdnhu dqg wkh fdslwdolvwv dv d jhqhudol}hg
Qdvk edujdlq1 Wkxv zh zloo orrn iru wkh vhwv ri %c￿ zklfk vlpxowdqhrxvo| vroyh=
￿@%
0￿c￿ iE￿ ￿ #￿*? E?f￿+￿0￿ ￿ ￿￿￿ n #*?E￿+￿0￿ n b￿￿￿j
r￿|￿ Gf ￿ 0￿ ￿ ￿c￿ ￿ ￿ f
Qrwh wkdw wklv lqfoxghv dv srodu fdvhv wkh fdvh lq zklfk fdslwdolvwv fdswxuh doo
wkh vxusoxv +# ’ f, dv zhoo dv zkhq srolwlfldqv fdswxuh doo wkh vxusoxv +# ’￿ ,1 Wkh
v|pphwulf Qdvk edujdlqlqj vroxwlrq fruuhvsrqgv wr # ’
￿
21 Ohppd 4 hvwdeolvkhv wkh
rxwfrph ri wkh edujdlqlqj surfhvv1
Ohppd 4= Wkh Qdvk edujdlqlqj vroxwlrq iru d jurxs zlwk ?f￿ phpehuv dqg wkh
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Xvlqj wkhvh sd|r￿v/ zh fdq ghulyh wkh frqglwlrqv iru wkhuh wr eh srolwlfdo rujd0
ql}dwlrq dv wkh frqglwlrqv iru wkh rswlpdo ?f￿/ ?W
f￿ wr eh juhdwhu wkdq ￿
b dv zhoo dv
iru +45, wr eh juhdwhu wkdq }hur1 Sursrvlwlrq +6, vkrzv wkdw iru erwk frqglwlrqv wr
eh vdwlv￿hg rqo| lqglylgxdov deryh d fhuwdlq wkuhvkrog ohyho ri lqfrph zloo rujdql}h
srolwlfdoo| dqg wkhuhiruh rewdlq h{hpswlrqv 1
Sursrvlwlrq 6 Ohw ￿E￿￿ eh krprjhqhrxv ri ghjuhh | 1 Wkhq doo jurxsv zlwk +￿ :A￿
￿
zloo rujdql}h srolwlfdoo|1 Wkh h{hpswlrq dqg frqwulexwlrq ohyhov wkdw wkh| zloo edujdlq
iru zloo eh=
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64Doo jurxsv zlwk +￿ ￿A
￿
￿ zloo ghflgh qrw wr rujdql}h srolwlfdoo| dqg wkhuhiruh wkhlu









Qrwh wkdw wkh wkuhvkrog ohyho ri lqfrph lv d frqvwdqw pxowlsolhg e|
￿
￿1 Wklv lv
suhflvho| wkh vdph ixqfwlrqdo irup dv wkh wkuhvkrog zh ghulyhg deryh iru wkh fdvh ri
d ￿{hg frvw1 Li zh vhw wkh ￿{hg frvw @ ’ A
b3￿
b wkhq wkh prgho lq wklv vxevhfwlrq fdq
eh vhhq wr eh lghqwlfdo wr wkh prgho zlwk dq h{rjhqrxv ￿{hg frvw1 Sursrvlwlrq 6 fdq
wkhuhiruh eh vhhq dv surylglqj plfurirxqgdwlrqv iru wkh lqfuhdvlqj uhwxuqv lq srolwlfdo
lq xhqfh dvvxpswlrq1
516 Dowhuqdwlyh Srolwlfdo Vhwwlqjv
Krz duh wkhvh uhvxowv deryh vhqvleoh wr rxu vshfl￿fdwlrq ri wkh srolwlfdo vhwwlqjB Lq
rxu srolwlfdo v|vwhp yrwhuv frqwuro wkh wd{ udwh dqg srolwlfldqv frqwuro wkh ohyho ri
h{hpswlrqv1 Wklv dvvxpswlrq kdv doorzhg xv wr prgho d vhwwlqj lq zklfk yrwhuv kdyh
olplwhg frqwuro ryhu srolflhv1 Krz zrxog wkh uhvxowv fkdqjh dv zh jr wrzdugv wkh
h{wuhphv lq zklfk hlwkhu yrwhuv ru srolwlfldqv frqwuro erwk wkh wd{ udwh dqg wkh ohyhov
65ri h{hpswlrqvB Li yrwhuv zhuh wr frqwuro erwk yduldeohv/ wkhq zh zrxog eh edfn lq
wkh vhwwlqj ri wkh sxuh phgldq yrwhu prgho1 Uhvxowv zrxog eh dqdorjrxv wr wkrvh ri
wkh Phow}hu0Ulfkdug prgho lq wkh devhqfh ri lqfhqwlyh frqvlghudwlrqv 0 yrwhuv zrxog
vhw wd{hv wr 4 dqg h{hpswlrqv wr }hur/ wkhuhiruh wrwdoo| h{sursuldwlqj wkh zhdowk ri
ulfkhu lqglylgxdov1
Wkh rwkhu h{wuhph lv shukdsv pruh lqwhuhvwlqj1 Zkdw zrxog kdsshq li srolwl0
fldqv zhuh wr frqwuro erwk yduldeohvB Lq wklv fdvh/ wkh| zrxog vhw wkh wd{ udwh wr
pd{lpl}h +9,1 Wklv lqwurgxfhv dq dgglwlrqdo frqvlghudwlrq lq wkh ghwhuplqdwlrq ri
wkh htxloleulxp wd{ udwh1 Srolwlfldqv zloo zdqw wr vhw wd{ udwhv kljkhu wkdq lv ghvluhg
e| yrwhuv lq rughu wr udlvh wkhlu edujdlqlqj srzhu ylv0ª0ylv fdslwdolvwv1 Wkhuhiruh
Yo
Y￿ 9’ f dqg wkh hqyhorsh wkhruhp fdqqrw eh dssolhg wr hvwdeolvk +44,1 Krz wklv zloo
d￿hfw wkh frpsdudwlyh vwdwlfv h￿hfw ri lqhtxdolw| rq htxloleulxp uhglvwulexwlrq zloo
ghshqg rq wkh suhflvh irup ri wkh edujdlq vwuxfn ehwzhhq srolwlfldqv dqg fdslwdolvwv1
Lq wkh Dsshqgl{ zh vkrz wkdw iru wkh wzr srodu fdvhv lq zklfk hlwkhu fdslwdolvwv ru
srolwlfldqv fdswxuh wkh hqwluh vxusoxv ri wkh edujdlq/ dv zhoo dv iru doo frqwulexwlrq
vfkhgxohv zklfk duh olqhdu lq ￿+￿
5</ wkh qrplqdo wd{ udwh vhw e| srolf|pdnhuv zloo eh
lqghshqghqw ri wkh ohyho ri lqhtxdolw|1 Wkhuhiruh
Y￿
Yj ’ f dqg +44, zloo frqwlqxh wr
krog1
5<Wkh fdvh ri frqwulexwlrq vfkhgxonhv zklfk duh olqhdu lq ￿|l lqfoxghv dv d vshfldo fdvh doo vroxwlrqv
wr wkh jhqhudol}hg Qdvk edujdlqlqj sureohp ghvfulehg lq 5151
666 Lqhtxdolw|/ Uhglvwulexwlrq dqg Fdslwdo Dffxpxodwlrq
Zh kdyh hvwdeolvkhg deryh wkdw lq rxu prgho lqfuhdvhg lqhtxdolw| ohdgv wr pruh
uhglvwulexwlrq1 Fdq rxu prgho eh pdgh frqvlvwhqw zlwk wkh hpslulfdoo| revhuyhg
qhjdwlyh uhodwlrqvkls ehwzhhq lqhtxdolw| dqg jurzwkB Lq wklv vhfwlrq zh suhvhqw d
vlpsoh wzr0shulrg prgho ri fdslwdo dffxpxodwlrq zklfk vkrzv wkdw/ li wkh uhvrxufhv
wkdw jr lqwr srolwlfdo frqwulexwlrqv duh wkhuhe| qrw lqyhvwhg lq surgxfwlyh fdslwdo
dffxpxodwlrq/ wkh lqfuhdvh lq uhqw0vhhnlqj dvvrfldwhg zlwk lqfuhdvhg lqhtxdolw| pd|
wdnh vxfk d odujh fkxqn ri uhvrxufhv iurp fdslwdo dffxpxodwlrq wkdw lw fdq hqg xs
kduplqj hfrqrplf jurzwk1
Wkh lqwhudfwlrq ehwzhhq lqyhvwphqw dqg srolwlfdo frqwulexwlrqv uhtxluhv d pruh
vshfl￿f ghvfulswlrq ri wkh dprxqw ri wudqvihuv iurp fdslwdolvwv wr srolwlfldqv1 Sursr0
vlwlrq +4, dqg doo wkh uhvxowv wkdw iroorz iurp lw duh lqghshqghqw ri wkh irup wkdw wklv
wudqvihu wdnhv/ surylghg lw lv wkh rxwfrph ri dq h!flhqw edujdlq1 Qr vxfk jhqhudolw| lv
srvvleoh lq wkh dqdo|vlv ri wkh lqwhudfwlrq ehwzhhq uhqw0vhhnlqj dqg hfrqrplf jurzwk1
Lq wklv vhfwlrq zh uhvwulfw rxuvhoyhv wr wkh vwxg| ri wkuhh vshfldo fdvhv= +4, zkhq
fdslwdolvwv fdswxuh doo wkh vxusoxv ri wkh edujdlq ehwzhhq wkhp dqg srolwlfldqv dqg
wkxv ￿￿ ’
￿n4&￿
b ￿ +5, zkhq srolwlfldqv fdswxuh doo wkh vxusoxv dqg ￿￿ ’ E￿n4&￿￿￿ ￿@
/ dqg +6, zkhq wkh htxloleulxp frqwulexwlrq lv olqhdu lq ￿+￿/ dv lv wkh uhvxow lq wkh
jhqhudol}hg Qdvk edujdlq ghyhorshg lq vhfwlrq 515163
63Qrwh wkdw li zh iroorz wkh vwdqgdug frpprq djhqf| vhwxs lq zklfk fdslwdolvwv r￿hu d frqwulexwlrq
67Zh orrn dw d 50shulrg vhwwlqj/ lq zklfk fdslwdolvwv ghflgh lq shulrg 4 zkhwkhu wr
lqyhvw ru frqvxph dq hqgrzphqw +￿￿ ri uhvrxufhv zklfk wkh| duh eruq zlwk1 Wkh|
fdq hlwkhu frqvxph lw lq shulrg 4 ru lqyhvw lw1 Li lqyhvwhg/ wkh| kdyh wkh fkrlfh ri
hlwkhu lqyhvwlqj lq surgxfwlyh fdslwdo/ zklfk hduqv d uhwxuq ri 4 64 exw lv vxemhfw
wr d wd{ ri ￿cru dowhuqdwlyho| ri lqyhvwlqj lw lq frqwulexwlrqv wr srolwlfldqv1 Wklv
lqyhvwphqw kdv d frvw ri ￿￿1 Lwv uhwxuq lv wkh ydoxh ri wkh wd{ h{hpswlrq wkdw wkh
fdslwdolvwv zloo jhw lq shulrg 5 lq uhwxuq/ ￿+￿1 Wkh zdlwlqj wlph ehwzhhq wkh prphqw
lq zklfk wkh frqwulexwlrq lv sdlg dqg wkh prphqw lq zklfk wkh h{hpswlrq lv jlyhq
h￿hfwlyho| pdnhv wkh srolwlfdo frqwulexwlrq lqwr dq lqyhvwphqw/ iruflqj fdslwdolvwv wr
ghflgh zkhwkhu wr ghglfdwh wkhlu olplwhg uhvrxufhv wr fdslwdo dffxpxodwlrq +&￿,r uw r
srolwlfdo frqwulexwlrqv +￿￿,1 Qrwh wkdw wkh wd{ idoov rq hqgrzphqwv vlqfh lq rughu wr
frqfhqwudwh rq wkh h￿hfw ri uhqw0vhhnlqj rq lqyhvwphqw zh dvvxph dzd| glvlqfhqwlyh
vfkhgxoh frqglwlrqdo rq h{hpswlrqv dqg wkh srolwlfdlq ghflghv zkhwkhu wr dffhsw ru uhmhfw wkhlu r￿hu
wkhq fdslwdolvwv zloo hqg xs fdswxulqj doo wkh vxusoxv dqg zh duh lq fdvh +l,1 Iru jhqhudo dssolfdwlrqv
ri wklv vhwxs/ vhh Ehuqkhlp dqg Zklqvwrq +4<;9, dqg Gl{lw/ Jurvvpdq dqg Khospdq +4<<:,1 Qrwh
dovr wkdw rxu sureohp lv gl￿huhqw iurp vwdqgdug frpprq djhqf| sureohpv lq rqh uhohydqw vhqvh/
zklfk lv wkdw wkh elgv duh ryhu lqglylgxdo0vshfl￿f srolflhv udwkhu wkdq srolflhv zklfk d￿hfw hyhu|rqh1
Wkxv wkh vhwxs lq zklfk frqwulexwruv pryh ￿uvw doorzv fdslwdolvwv wr fdswxuh doo wkh vxusoxv zkhuhdv
lq vwdqgdug frpprq djhqf| sureohpv lw fdq h￿hfwlyho| ohdg wkh srolwlfldq wr fdswxuh doo wkh vxusoxv
+Sursrvlwlrq 8/ Gl{lw/ Jurvvpdq dqg Khospdq +4<<:,,
64Zh dvvxph d olqhdu whfkqrorj| ru wkdw wkh hfrqrp| lv rshq dqg wkh udwh ri uhwxuq lv wkhuhiruh
frqvwdqw1
68h￿hfwv ri wd{dwlrq rq fdslwdo dffxpxodwlrq1 Wkh wd{ idoov rq wkh fdslwdolvw*v ￿ixoo
lqfrph￿ +￿ ’ ￿n4+￿￿1 Zh dvvxph wkdw fdslwdolvwv pd| jr lqwr ghew/ exw wkh dprxqw
ri ghew lv erxqghg deryh e| d qrq0qhjdwlylw| uhvwulfwlrq rq hdfk shulrg*v frqvxpswlrq1
Wkhuhiruh frqvxpswlrq lq hdfk shulrg iru fdslwdolvw ￿ lv jlyhq uhvshfwlyho| e|
_
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Dv orqj dv 4 : ￿/ wkrvh zkr pdnh qr frqwulexwlrqv zloo lqyhvw &￿ ’ +￿￿ ’
+￿3￿
4 1
Wkrvh zkr gr pdnh frqwulexwlrqv zloo lqyhvw sursruwlrqdwho| ohvv/ +￿￿￿￿￿￿￿f1 Wdeoh
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Wkh fkdqjh lq lqyhvwphqw zkhq lqhtxdolw| ulvhv zloo ghshqg rq wkuhh idfwruv= +l,
lqhtxdolw| sxwv pruh uhvrxufhv lq kdqgv ri fdslwdolvwv/ vr wkdw >& ulvhv dqg ￿ idoov/
ohdglqj wr d ulvh lq fdslwdo dffxpxodwlrq/ +ll, dv lqhtxdolw| ulvhv wkh jds ehwzhhq wkh
qrplqdo dqg wkh h￿hfwlyh wd{ udwhv ￿ ￿o￿ ulvhv +vhh Dsshqgl{ iru surri,/ zklfk fdxvhv
fdslwdo dffxpxodwlrq wr idoo/ dqg +lll, dv lqhtxdolw| ulvhv wkh dprxqw ri ￿{hg frvwv
h{shqghg lq uhqw vhhnlqj @E￿ ￿ 8 EfW￿￿ jrhv xs +vhh Dsshqgl{ iru surri,/ ohdglqj
wr orzhu fdslwdo dffxpxodwlrq lq fdvhv +4, dqg +6, Wkxv/ hyhq wkrxjk dq lqfuhdvh lq
lqhtxdolw| lqfuhdvhv wkh sursruwlrq ri lqfrph wkdw lv lq fdslwdolvwv* kdqgv dqg fdq eh
lqyhvwhg/ lw dovr udlvhv wkh dprxqw ri uhvrxufhv ghyrwhg wr uhqw0vhhnlqj1 Wkh wrwdo
h￿hfw ri dq lqfuhdvh lq lqhtxdolw| rq lqyhvwphqw lv d vxp ri wkhvh wzr h￿hfwv dqg
lv wkhuhiruh lqghwhuplqdwh1 Zh kdyh fduulhg rxw d edwwhu| ri frpsxwhu vlpxodwlrqv/
qrw uhsruwhg iru uhdvrqv ri vsdfh/ wkdw vkrz wkdw d qhjdwlyh h￿hfw ri lqhtxdolw| rq
uhglvwulexwlrq fdq frpprqo| dulvh dw ohdvw ryhu vrph udqjh ri wkh glvwulexwlrq ri
lqfrph1
Lw lv lqwhuhvwlqj wr uhodwh rxu prgho wr vrph ri wkh suhylrxv olwhudwxuh rq lqhtxdolw|
dqg jurzwk1 Ehiruh wkh hphujhqfh ri phgldq yrwhu prghov ri jurzwk dqg glvwulexwlrq/
wkh frqvhqvxv dprqj hfrqrplvwv zdv wkdw juhdwhu lqhtxdolw| zrxog irvwhu jurzwk e|
udlvlqj wkh vdylqjv udwh651 Wkhvh fodvvlfdo prghov dvvxphg/ dv zh gr/ wkdw fdslwdolvwv
65Ndogru/ 4<93 / Ndohfnl/ 4<:4/ Pdujolq/ 4<;7
6:zhuh deoh wr vdyh dqg zrunhuv zhuh qrw/ vr wkdw d wudqvihu ri lqfrph iurp zrunhuv
wr fdslwdolvwv zrxog udlvh wkh ryhudoo vdylqjv udwh ri wkh hfrqrp|1 Zkdw zh kdyh
hvwdeolvkhg lv wkdw/ zlwklq d iudphzrun lq zklfk fdslwdolvwv duh dvvxphg wr vdyh pruh
wkdq zrunhuv/ lqfrph lqhtxdolw| pd| udlvh wkh dprxqw ri uhvrxufhv ghyrwhg wr uhqw0
vhhnlqj dfwlylwlhv vr pxfk wkdw lw pd| r￿vhw wkh fodvvlfdo h￿hfw dqg glplqlvk fodvvlfdo
dffxpxodwlrq1
Wkh deryh uhvxow kdv ehhq suryhg dvvxplqj qrq0glvwruwlrqdu| wd{dwlrq1 Dowkrxjk
wklv kdv vhuyhg wr lvrodwh rxu h￿hfw/ lw lv zruwk dvnlqj wr zkdw h{whqw rxu uhvxowv fkdqjh
zkhq rqh wdnhv lqwr dffrxqw wkh h￿hfwv wkdw kljkhu wd{ udwhv pd| kdyh rq fdslwdo
dffxpxodwlrq1 Zkhq zh lqwurgxfh glvwruwlrqdu| wd{hv zh lqwurgxfh dq dgglwlrqdo
srvlwlyh h￿hfw ri lqhtxdolw| rq fdslwdo dffxpxodwlrq1 Wkh uhdvrq lv wkdw lqhtxdolw|
sxwv uhvrxufhv lqwr wkh kdqgv ri wkrvh zkr kdyh wkh fdsdflw| wr ex| wkhpvhoyhv wd{
h{hpswlrqv dqg zkr wkhuhiruh idfh orzhu pdujlqdo wd{ udwhv dqg lqyhvw pruh1 Wklv
h￿hfw lv djjudydwhg zkhq jryhuqphqwv kdyh olwwoh fdsdflw| wr frpplw wkhpvhoyhv wr
ohvv wkdq rswlpdo wd{ udwhv1 Lq wkh olplw/ wlph lqfrqvlvwhqf| lpsolhv d fdslwdo ohy|
rq wkrvh zkr gr qrw kdyh wkh fdsdflw| wr lvrodwh wkhpvhoyhv iurp wd{dwlrq e| ex|lqj
r￿ srolwlfldqv1 Lqyhvwruv ehorz wkh wkuhvkrog ri uhvrxufhv qhfhvvdu| wr hqwhu lqwr
uhqw0vhhnlqj dfwlylwlhv zloo/ li fhuwdlq wkh| zloo eh vxemhfwhg wr d fdslwdo ohy|/ qrw
lqyhvw1 Wkh rqo| fdslwdolvwv zkr zloo lqyhvw duh wkrvh zkr duh ulfk hqrxjk wr sd| r￿
wkh srolwlfldqv vr wkdw wkh| zloo qrw eh wd{hg1 D vkliw ri lqfrph lqwr wkh kdqgv ri
6;wkrvh fdslwdolvwv zloo udlvh wkh udwh ri lqyhvwphqw dqg jurzwk661
Zkhwkhu lqhtxdolw| kdv d qhjdwlyh h￿hfw rq hfrqrplf jurzwk wkxv klqjhv rq zkdw
lv pruh lpsruwdqw iru fdslwdo dffxpxodwlrq= orz wd{ udwhv ru frqwuroohg uhqw0vhhnlqj
dqg fruuxswlrq1 Wkh hpslulfdo hylghqfh vkrzlqj d qhjdwlyh dvvrfldwlrq ehwzhhq
lqhtxdolw| dqg uhglvwulexwlrq pd| vxjjhvw wkdw wkh odwwhu h￿hfw lv pruh lpsruwdqw wkdq
wkh iruphu rqh/ hpskdvl}hg e| wkh suhylrxv olwhudwxuh1 Vr/ shukdsv/ gr wkh vwxglhv rq
fruuxswlrq dqg hfrqrplf shuirupdqfh lq kljko| xqhtxdo ghyhorslqj frxqwulhv/ zklfk
ghvfuleh vrflhwlhv fkdudfwhul}hg e| pdvvlyh v|vwhpv ri wudqvihuv iurp exvlqhvvhv wr
srolwlfldqv +Edwhv/ 4<;4/ Nolwjddug/ 4<;;/ Pdxur/ 4<<8,1 Lw lv rxu frqwhqwlrq wkdw
wkhvh v|vwhpv kdyh wkhlu sulpdu| ruljlq lq wkh yhu| xqhtxdo glvwulexwlrq ri lqfrph ri
wkhvh frxqwulhv1
Rxu wkhru| ri lqhtxdolw|/ uhqw0vhhnlqj dqg jurzwk pd| vkhg oljkw rq vrph sx}}ohv
lq hfrqrplf klvwru| vxfk dv wkh ydvw gl￿huhqfhv lq hfrqrplf shuirupdqfh ehwzhhq
Qruwk dqg Vrxwk Dphulfd/ zklfk dw wkh ehjlqqlqj ri wkh 4<wk fhqwxu| kdg vlplodu
ohyhov ri JQS shu fdslwd1 Hvshfldoo| gxulqj wkh 4<wk fhqwxu|/ wkh XV*v JGS shu
fdslwd juhz ehwzhhq irxu dqg vl{ wlphv zkloh wkdw ri prvw Odwlq Dphulfdq frxqwulhv
vwdjqdwhg671 Fxowxudo h{sodqdwlrqv wkdw uho| rq wkh gl￿huhqfhv lq hfrqrplf lqvwlwx0
wlrqv lqkhulwhg iurp wkhlu uhvshfwlyh phwursrolv idlo wr dffrxqw iru wkh glvdssrlqwlqj
jurzwk shuirupdqfh ri wkh iruphu Eulwlvk frorqlhv ri wkh Fduleehdq dqg Vrxwk Dphu0
66Iru ixuwkhu glvfxvvlrq ri wkhvh uhvxowv/ vhh Urgu￿jxh}/ 4<<;1
67Dwdfn dqg Sdvhoo/ 4<<7/ Kdehu/ 4<<:1
6<lfd1 H{sodqdwlrqv edvhg rq srolwlfdo lqvwdelolw| kdyh wkh fkdoohqjh ri dffrxqwlqj iru
wkh Eud}loldq h{shulhqfh/ gxulqj zklfk ghvslwh d 4<wk fhqwxu| zlwkrxw zduv ru lqwhu0
qdo glvsxwhv wkhuh zdv dq dyhudjh dqqxdol}hg jurzwk udwh ri ohvv wkdq rqh0whqwk ri d
shufhqw iurp 4;53 wr 4<331
Uhfhqw uhvhdufk lq hfrqrplf klvwru| +Hqjhupdq dqg Vrnror￿/ 4<<:, kdv dujxhg
wkdw lqhtxdolw| zdv dw wkh urrw ri wkh gl￿huhqfhv lq hfrqrplf shuirupdqfh ehwzhhq wkh
Qruwkhuq dqg Vrxwkhuq kdoyhv ri wkh Zhvwhuq Khplvskhuh1 Qxphurxv fdvh vwxglhv
kdyh grfxphqwhg wkh srzhu ri odqghg holwhv lq qlqhwhhqwk fhqwxu| Odwlq Dphulfd
dqg krz lw sxw vhyhuh olplwv rq wkh delolw| ri wkh srolwlfdo v|vwhp wr hqdfw ￿vfdo
dqg hfrqrplf uhirupv wkdw zrxog kdyh fuhdwhg d vx!flhqwo| kljk wd{ edvh dqg zhoo0
gh￿qhg surshuw| uljkwv1 Zlwkrxw wkhvh uhirupv/ Odwlq Dphulfd zdv xqdeoh wr ixqg wkh
lqyhvwphqwv lq lqiudvwuxfwxuh/ sxeolf jrrgv dqg kxpdq fdslwdo dffxpxodwlrq zklfk
zhuh nh| iru hfrqrplf jurzwk gxulqj wkh qlqhwhhqwk fhqwxu|1 68
68Vwxglhv ri wkh srolwlfdo srzhu zlhoghg e| hfrqrplf holwhv lq qlqhwhhqwk fhqwxu| Odwlq Dphulfd
lqfoxgh Sudgr Mxqlru +4<8:,/ Shuu| +4<:;, dqg Judkdp +4<<3,1 Vxpphukloo +4<<:, ghvfulehv wkh
uhwdughg hyroxwlrq ri udlourdgv lq qlhwhhqwk fhqwxu| Odwlq Dphulfd/ zkloh Pdulfkdo +4<<:, ghdov zlwk
revwdfohv wr wkh ghyhorsphqw ri ￿qdqfldo pdunhwv1 Rq wkh lpsruwdqfh ri wkhvh idfwruv iru qlqhwhhqwk
fhqwxu| XV hfrqrplf jurzwk vhh Irjho +4<97, iru udlourdgv/ Wlpehuodnh +4<<6, iru wkh ￿qdqfldo
v|vwhp/ dqg Jroglq dqg Ndw} +4<<;, iru hgxfdwlrq1
737 Frqfoxglqj Frpphqwv
714 Lqfhqwlyh Frpsdwlelolw|
Wkh wd{ vfkhph xvhg lq wklv sdshu kdv wkh gudzedfn ri qrw ehlqj lqfhqwlyh frpsdwleoh1
Vrph srru fdslwdolvwv pd| eh hqwlfhg wr wkurz dzd| wkhlu fdslwdo vlqfh wkh| duh ehwwhu
r￿ ehfrplqj zrunhuv1 Zh kdyh zulwwhq wkh prgho lq wklv zd| iru uhdvrqv ri dqdo|wlfdo
wudfwdelolw|/ exw wkh uhvxowv duh suhvhuyhg zkhq rqh frqvlghuv d pruh frpsoh{ lqfhqwlyh
frpsdwleoh vfkhph1
D vlpsoh lqfhqwlyh frpsdwleoh uhglvwulexwlyh vfkhph zrxog eh rqh wkdw wd{hg rqo|
fdslwdo dqg jdyh wkh vxevlg| erwk wr zrunhuv dqg wr fdslwdolvwv1 Jlyhq d wd{ udwh ri
ohvv wkdq xqlw|/ hyhq wkh srruhvw fdslwdolvw suhihuv ehlqj d fdslwdolvw wr ehlqj d zrunhu1
Zrunhuv zloo vwloo yrwh wr rswlpl}h o/ dqg fdslwdolvwv zloo jlyh srolwlfdo frqwulexwlrqv
zkhqhyhu 4&￿ : @b
￿Eb3￿￿1 Doo rxu uhvxowv wkhuhiruh iroorz lghqwlfdoo|1
Dowkrxjk wkh pdwkhpdwlfv ri wklv vshfl￿fdwlrq duh irupdoo| lghqwlfdo/ rqh pxvw
eh fduhixo zlwk wkh phdqlqj ri sE+￿/ wkh glvwulexwlrq ri lqfrph dprqj fdslwdolvwv1 Li
fdslwdolvwv sd| wd{hv rqo| zkhq 4&￿ ￿ @b






wkh dprxqw ri fdslwdo khog e| shrsoh iru zklfk wkhlu fdslwdo lqfrph lv orzhu wkdq
wkh wkuhvkrog1 Wkxv zkdwhyhu ixqfwlrqdo irup zh slfn iru sE￿￿ pxvw qrz eh dq
dghtxdwh uhsuhvhqwdwlrq ri wkh glvwulexwlrq ri fdslwdo lqfrph dqg qrw ri wkh lqfrph
74ri fdslwdolvwv1 Wklv lv sduwlfxoduo| uhohydqw zkhq zh glvfxvv wkh Sduhwr vshfl￿fdwlrq/ dv
zh kdyh dujxhg wkdw wklv lv d jrrg uhsuhvhqwdwlrq ri wkh glvwulexwlrq ri lqfrph lq wkh
xsshu wdlo ri wkh glvwulexwlrq1 Li zh zdqw wr nhhs wr wklv dujxphqw/ wkhq sE&￿ rxjkw
wr eh wkh glvwulexwlrq ri fdslwdo lqfrph lqgxfhg e| d glvwulexwlrq ri wrwdo +fdslwdo
soxv oderu, lqfrph wkdw iroorzv wkh Sduhwr irup1
Dowkrxjk wkh pdwkhpdwlfv ri wkh Sduhwr vshfl￿fdwlrq iru wklv fdvh ehfrph pdwkh0
pdwlfdoo| pxfk pruh frpsoh{/ lw fdq eh suryhq wkdw wkh qhjdwlyh frpsdudwlyh vwdwlfv
h￿hfw ri lqhtxdolw| rq uhglvwulexwlrq lv suhvhuyhg +vhh Dsshqgl{ iru ghwdlov,1
715 Wkh Phow}hu0Ulfkdug K|srwkhvlv/ Uhyhqxh Ohdndjh/ dqg Fkdqqhov ri
Srolwlfdo Suhvvxuh
Lw pd| vhhp vxusulvlqj wkdw wkh h￿hfw ri lqhtxdolw| rq uhglvwulexwlrq lv dozd|v qhjdwlyh
lq rxu prgho1 Diwhu doo/ glgq*w Phow}hu dqg Ulfkdug +4<;4, suryh wkdw wkh phgldq
yrwhu zrxog dozd|v ghvluh juhdwhu uhglvwulexwlrq zkhq lqhtxdolw| lv juhdwhuB Vkrxogq*w
wkdw h￿hfw dw ohdvw sduwldoo| r￿vhw rxu uhvxowB
Wkh dqvzhu wr wklv txhvwlrq uhtxluhv xqghuvwdqglqj wkh sduwlfxodu dvvxpswlrqv
ehklqg Phow}hu dqg Ulfkdug*v uhvxowv1 Dv Urgu￿jxh} +4<<<d, kdv vkrzq/ wkh Phow}hu0
Ulfkdug k|srwkhvlv lv odujho| gulyhq e| wkh uhvwulfwlrq wkdw wkh wd{ udwh eh olqhdu lq
lqfrph ru wkdw yrwhuv duh xqdeoh wr wdujhw vxevlglhv wr wkhpvhoyhv1 Li dq| ri wkhvh
dvvxpswlrqv lv uhod{hg/ dv lq rxu prgho/ wkh Phow}hu0Ulfkdug h￿hfw fdq hdvlo| eh
75uhyhuvhg1
Dowkrxjk zh eholhyh wkdw wdujhwhg vxevlglhv duh pruh fkdudfwhulvwlf ri wkh zhoiduh
vwdwh w|sh uhglvwulexwlyh surjudpv zklfk zh zdqw wr vwxg|/ rxu fkdudfwhul}dwlrq zdv
vhohfwhg pruh wkdq dq|wklqj iru uhdvrqv ri h{srvlwlrqdo fodulw|1 Zh frxog dvvxph
lqvwhdg wkdw zrunhuv duh xqdeoh wr wdujhw doo ri wkh vxevlg| wr wkhpvhoyhv1 Lq wkdw
fdvh wkh| zrxog uhfhlyh rqo| d iudfwlrq w ri uhyhqxhv zlwk wkh uhvw/ ￿ ￿ w/ fdswxuhg
e| fdslwdolvwv1 Iru h{dpsoh/ jryhuqphqw uhglvwulexwlyh srolflhv frxog wdnh wkh irup
ri vxevlglhv wr frqvxpswlrq ri hvvhqwldo jrrgv zklfk sulpdulo| ehqh￿wv wkh srru exw
lq sduw dovr vxevlgl}h wkh frqvxpswlrq ri wkh ulfk1 Lq wkdw fdvh wkh w|slfdo zrunhu
zrxog kdyh lqfrph=
￿E￿ ￿ ￿￿ n ￿￿w n w￿o
’ ￿ n w￿o ￿ ￿￿E￿ ￿w￿
dqg wkxv zrunhuv zrxog yrwh wr pd{lpl}h ￿ ’ w￿o ￿ ￿￿E￿ ￿ w￿1 Wkh hqyhorsh


















+48, lv frpsrvhg ri wzr h￿hfwv1 Wkh ￿uvw rqh lv wkh h￿hfw wkdw zh kdyh ehhq vwxg|0




￿ ￿+￿sE+￿￿_+1 Dv w $ ￿/ zh zrxog
76h{shfw wkdw wklv h￿hfw ehfrphv grplqdqw dqg lqhtxdolw| ghwhulrudwhv uhglvwulexwlrq1
Wkh vhfrqg h￿hfw fdswxuhv wkh wudglwlrqdo Phow}hu0Ulfkdug fkdqqho wkurxjk zklfk
lqhtxdolw| d￿hfwv uhglvwulexwlrq1 Dv ￿ idoov zkhq lqfrph lqhtxdolw| ghwhulrudwhv/ wklv
h￿hfw lv srvlwlyh/ dqg pruh lqhtxdolw| jhqhudwhv pruh uhglvwulexwlrq1 Dv w $ f/ +48,
wkh vwdqgdug Phow}hu0Ulfkdug h￿hfw grplqdwhv dqg lqhtxdolw| lqfuhdvhv uhglvwulex0
wlrq1 Iru lqwhuphgldwh ydoxhv ri w/ zh kdyh wzr h￿hfwv/ dqg zklfk ri wkhp lv vwurqjhu
fdqqrw eh hvwdeolvkhg zlwkrxw dvvxpswlrqv rq wkh sdudphwhuv ri wkh v|vwhp691 Lw lv
vwudljkwiruzdug dowkrxjk phvv| wr h{whqg wklv dujxphqw wr wkh fdvh ri wkh suhylrxv
vxevhfwlrq lq zklfk wkhuh lv d sxuh wd{ rq fdslwdo dqg wkh vxevlg| lv uhfhlyhg e| doo
lqglylgxdov> lq wkdw fdvh zh zrxog lqwurgxfh wkh Phow}hu0Ulfkdug h￿hfw e| uhtxlulqj
zrunhuv wr sd| wd{hv rq oderu1
Lq wklv sdshu zh kdyh dvvxphg dzd| wkh Phow}hu0Ulfkdug fkdqqho iru uhdvrqv ri
vlpsolflw|1 Exw wr zkdw h{whqw lw h{lvwv lv dq hpslulfdo txhvwlrq/ zklfk fdq rqo| eh
dqvzhuhg e| hydoxdwlqj wkh vljq ri wkh fruuhodwlrq ehwzhhq lqhtxdolw| dqg uhglvwulex0
wlrq1 Wkh idloxuh ri prvw hpslulfdo vwxglhv wr ￿qg d uhodwlrq ehwzhhq lqhtxdolw| dqg
uhglvwulexwlrq lv vxjjhvwlyh wkdw wkh h￿hfw zh kdyh ghvfulehg lq wklv sdshu dqg wkh
Phow}hu0Ulfkdug h￿hfw pd| wr d fhuwdlq h{whqw r￿vhw hdfk rwkhu lq wkh h{lvwlqj gdwd1
69Wkh htxloleulxp wkuhvkrog zloo qrz eh kljkhu +wkh wd{ udwh orzhu, wkdq wkdw lpsolhg e| wkh ￿uvw
rughu frqglwlrq ri wkh Sduhwr sureohp lq Vhfwlrq 5141 Wkxv wkh surri wkdw Cu
C￿ ? 3 lq wkdw Vhfwlrq
grhv qrw dsso| wr wklv sureohp1 Krzhyhu/ lw fdq eh hvwdeolvkhg wkdw iru wkh Sduhwr ghqvlw| lw lv vwloo
wkh fdvh wkdw Cu
C￿ ? 31
77Lq rwkhu zrugv/ pruh xqhtxdo vrflhwlhv pd| h{shulhqfh juhdwhu ghpdqg iru uhglvwulex0
wlrq iurp yrwhuv ehfdxvh wkh| kdyh ohvv wr orvh iurp kljkhu wd{hv +wkh Phow}hu0Ulfkdug
h￿hfw,1 Krzhyhu/ lw pd| dovr ehfrph pruh gl!fxow iru yrwhuv wr hqdfw uhglvwulexwlyh
wudqvihuv ehfdxvh srolwlfldqv duh pruh oldeoh wr eh erxjkw e| ulfk lqglylgxdov1
716 Frqfoxvlrqv
Wklv sdshu kdv vxjjhvwhg wkdw zh vkrxog qrw h{shfw pruh xqhtxdo vrflhwlhv wr uhglv0
wulexwh pruh1 Xqhtxdo vrflhwlhv duh fkdudfwhul}hg e| d juhdwhu fdsdflw| ri lwv ulfkhu
phpehuv wr d￿hfw wkh vwdwh*v srolflhv lq wkhlu idyru1 Lqfuhdvhv lq lqhtxdolw| wudqvodwh
lqwr d juhdwhu vkduh ri uhvrxufhv lq wkh kdqgv ri lqglylgxdov zlwk wkh fdsdflw| wr h{0
wudfw ￿vfdo idyruv iurp srolf|pdnhuv dqg wkxv uhgrxqg lv d ghfuhdvh lq wkh uhvrxufhv d
vrflhw| lv deoh wr ghyrwh wr uhglvwulexwlrq1 Lq rxu prgho/ wkh srru gr qrw h{sursuldwh
wkh ulfk qrw ehfdxvh wkh| duh zruulhg derxw uhgxflqj wkh vl}h ri wkh slh/ exw ehfdxvh
wkh ulfk kdyh hqrxjk srolwlfdo srzhu wr nhhs d vl}deoh sruwlrq ri wkh slh iru wkhp0
vhoyhv1 Zh kdyh vhhq wkdw wklv qhjdwlyh olqn ehwzhhq lqhtxdolw| dqg uhglvwulexwlrq lv
suhvhuyhg xqghu d ydulhw| ri ixqfwlrqdo vshfl￿fdwlrqv dqg dvvxpswlrqv derxw wkh wd{
vfkhgxoh1
Zh kdyh vkrzq wkdw rxu prgho fdq vxssruw d qhjdwlyh olqn ehwzhhq lqhtxdolw|
dqg jurzwk/ vlplodu wr wkdw revhuyhg lq wkh gdwd1 Wklv fdqqrw kdsshq li wkh pdlq
h￿hfw ri wd{hv rq jurzwk lv gxh wr glvlqfhqwlyhv wr lqyhvw1 Exw li uhqw0vhhnlqj kdv d
78qhjdwlyh h￿hfw rq lqyhvwphqw/ lqhtxdolw| pd| kdup jurzwk e| h{sdqglqj wkh vfrsh iru
xqsurgxfwlyh dfwlylwlhv zklfk sxoo uhvrxufhv dzd| iurp surgxfwlyh lqyhvwphqwv1 Lw lv
lq wklv vhqvh wkdw lqhtxdolw| fdxvhv uhglvwulexwlyh suhvvxuhv wkdw fdq kdpshu jurzwk1
Dqg lw lv dovr lq wklv vhqvh wkdw wkh edvlf lqwxlwlrq ri prghov vxfk dv wkrvh e| Dohvlqd
dqg Urguln +4<<7, dqg Shuvvrq dqg Wdehoolql +4<<7, lv suhvhuyhg1 Lqhtxdolw| jhqhudwhv
srolwlfdo glvwruwlrqv zklfk fdxvh glvlqfhqwlyhv wr fdslwdo dffxpxodwlrq1 Krzhyhu/
pruh xqhtxdo vrflhwlhv gr qrw vhh d juhdwhu dprxqw ri uhvrxufhv ghyrwhg wr khoslqj
wkh srru1 Udwkhu/ wkrvh uhvrxufhv wdnhq dzd| iurp surgxfwlyh lqyhvwphqwv jr hlwkhu
lqwr wkh srfnhwv ri srolwlfldqv ru duh zdvwhg lq xqsurgxfwlyh sur￿w0vhhnlqj dfwlylwlhv1
Lq rwkhu zrugv/ lqhtxdolw| doorzv srolf|pdnhuv wr udlvh wkhlu edujdlqlqj srzhu ylv0d0ylv
fdslwdolvwv dqg wr wkxv h{wudfw pruh uhvrxufhv iurp wkhp/ e| udlvlqj wkh shufhqwdjh
ri lqfrph khog e| wkrvh zkr dfwxdoo| kdyh wr jdlq iurp hqwhulqj lqwr d edujdlq zlwk
wkh jryhuqphqw1
Wklv prgho kdv ri frxuvh suhvhqwhg rqh h{sodqdwlrq ri zkdw olplwv uhglvwulexwlrq
lq frqwhpsrudu| fdslwdolvw vrflhwlhv1 Zh gr qrw fodlp wkdw lw lv wkh rqo| h{sodqdwlrq/
dqg rxu wuhdwphqw ri lqfhqwlyh frqvlghudwlrqv lq Vhfwlrq 6 kdv ehhq jhduhg suhflvho|
wrzdugv h{dplqlqj wr zkdw h{whqw rxu prgho*v frqfoxvlrqv duh txdol￿hg zkhq lw lq0
whudfwv zlwk rwkhu idfwruv1 Exw rxu prgho kdv dulvhq iurp wkh uhdol}dwlrq wkdw prghov
wkdw uho| sxuho| rq lqfhqwlyh frqvlghudwlrqv whqg wr jhw wkh frpsdudwlyh vwdwlfv uh0
vxowv zurqj zkhq wkh| duh slwwhg djdlqvw wkh gdwd1 Zh eholhyh wr kdyh r￿huhg dq
79dowhuqdwlyh h{sodqdwlrq zklfk lv vlpsoh/ lqwxlwlyh/ dqg frqvlvwhqw zlwk wkh hpslulfdo
hylghqfh1
Uhihuhqfhv
Dohvlqd/ D1 dqg Urguln/ G1 +4<<7, ￿Glvwulexwlyh Srolwlfv dqg Hfrqrplf Jurzwk1￿
Txduwhuo| Mrxuqdo ri Hfrqrplfv/ Pd|/ ss1 79807<31
Dwdfn/ Mhuhp| dqg Shwhu Sdvvhoo +4<<7, D Qhz Hfrqrplf Ylhz ri Dphulfdq
Klvwru| Qhz \run= Qruwrq1
Dxvwhq0Vplwk/ Gdylg +4<;:, ￿Lqwhuhvw Jurxsv/ Fdpsdljq Frqwulexwlrqv/ dqg
Suredelolvwlf Yrwlqj/￿ Sxeolf Fkrlfh> 87+5,= 45606<1
Edudq/ Sdxo D1 dqg Sdxo P1 Vzhh}| +4<<9, Prqrsro| fdslwdo> dq hvvd| rq wkh
Dphulfdq hfrqrplf dqg vrfldo rughu Qhz \run= Prqwko| Uhylhz Suhvv1
Ednhzhoo/ Shwhu +4<<:, D Klvwru| ri Odwlq Dphulfd Pdoghq/ PD= Eodfnzhoo
Sxeolvkhuv1
Edurq/ Gdylg +4<<7, ￿Hohfwrudo Frpshwlwlrq zlwk Lqiruphg dqg Xqlqiruphg
Yrwhuv/￿Dphulfdq Srolwlfdo Vflhqfh Uhylhz> ;;+4,= 6607:1
Edor|ud/ Hqultxh D1 dqg Mrkq G1 Pduw} +4<:<, Srolwlfdo dwwlwxghv lq Yhqh}xhod
= vrflhwdo fohdydjhv dqg srolwlfdo rslqlrq Dxvwlq= Xqlyhuvlw| ri Wh{dv Suhvv1
7:Edwhv/ Urehuw K1 +4<;4, Pdunhwv dqg vwdwhv lq wurslfdo Diulfd = wkh srolwlfdo
edvlv ri djulfxowxudo srolflhv1 Ehunhoh| = Xqlyhuvlw| ri Fdoliruqld Suhvv1
Edxhu/ Duqrog +4<:8, Fklohdq Uxudo Vrflhw| iurp wkh Vsdqlvk Frqtxhvw wr 4<631
Fdpeulgjh= Fdpeulgjh Xqlyhuvlw| Suhvv1
Ehfnhu/ Jdu| V1 +4<;6, ￿D Wkhru| ri Frpshwlwlrq dprqj Suhvvxuh Jurxsv iru
Srolwlfdo Lq xhqfh￿ Txduwhuo| Mrxuqdo ri Hfrqrplfv> <;+6,= 6:407331
Ehqderx/ Urodqg +4<<9, ￿Lqhtxdolw| dqg Jurzwk￿ lq Ehuqdqnh/ Ehq dqg Mxolr
Urwhpehuj/ hgv1 +4<<9, QEHU pdfurhfrqrplfv dqqxdo 4<<9 Fdpeulgjh dqg
Orqgrq= PLW Suhvv1
Ehqderx/ Urodqg +4<<;, ￿Xqhtxdo Vrflhwlhv/￿ iruwkfrplqj/ Dphulfdq Hfrqrplf
Uhylhz1
Ehuqkhlp dqg Zklqvwrq +4<;9, ￿Phqx Dxfwlrqv/ Uhvrxufh Doorfdwlrq/ dqg Hfr0
qrplf Lq xhqfh/￿ Txduwhuo| Mrxuqdo ri Hfrqrplfv/434+4,=40641
Ekdjzdwl/ Mdjglvk Q1 +4<;5, ￿Gluhfwo| Xqsurgxfwlyh/ Sur￿w0vhhnlqj +GXS, Df0
wlylwlhv/￿ Mrxuqdo ri Srolwlfdo Hfrqrp| <3+8,= <;;043351
Frdwh/ Vwhskhq dqg Vwhskhq Pruulv +4<<8, ￿Rq wkh Irup ri Wudqvihuv lq Vshfldo
Lqwhuhvwv/￿ Mrxuqdo ri Srolwlfdo Hfrqrp|> 436+9,=45430681
7;Gdowrq/ K1 +4<53, ￿Wkh Phdvxuhphqw ri wkh Lqhtxdolw| ri Lqfrphv/￿ Hfrqrplf
Mrxuqdo 961
Gl{lw/ Dylqdvk dqg Mrkq Orqguhjdq +4<<8, ￿Uhglvwulexwlyh Srolwlfv dqg Hfr0
qrplf H!flhqf|1￿ Dphulfdq Srolwlfdo Vflhqfh Uhylhz ;<+7,= ;890991
ghWrftxhylooh/ Doh{lv +4;68, Gh od ghprfudwlh hq Dphultxh Sdulv = Oleudlulh gh
F1 Jrvvholq1
Gxprqw/ Orxlv +4<:3, Krpr klhudufklfxv = dq hvvd| rq wkh fdvwh v|vwhp
Fklfdjr= Xqlyhuvlw| ri Fklfdjr Suhvv1
Jurvvpdq/ Jhqh/ Khospdq/ Hokdqdq dqg Dylqdvk Gl{lw +4<<9, ￿Frpprq
Djhqf| dqg Frruglqdwlrq= Jhqhudo Wkhru| dqg Dssolfdwlrq wr Wd{ Srolf|/￿ Who
Dyly Xqlyhuvlw|/ Irhughu Lqvwlwxwh iru Hfrqrplf Uhvhdufk Zrunlqj Sdshu1
Grzqv/ Dqwkrq| +4<8:, Dq hfrqrplf wkhru| ri ghprfudf| Qhz \run= Kdushu1
Grpkr￿/ J1 Zlooldp1 +4<9:, Zkr uxohv DphulfdB Hqjohzrrg Fol￿v/ Q1M1/
Suhqwlfh0Kdoo1
Hovwhu/ Mrq +4<;6, ￿Ixqfwlrqdo H{sodqdwlrq/￿ lq Pduwlq/ Plfkdho dqg Ohh F1
PfLqw|uh +4<<7, Uhdglqjv lq wkh Sklorvrsk| ri Vrfldo Vflhqfh Fdpeulgjh= PLW
Suhvv1
7<Hqjhupdq/ Vwdqoh| dqg Nhqqhwk Vrnror￿ +4<<:, ￿Idfwru Hqgrzphqwv/ Lqvwl0
wxwlrqv/ dqg Gl￿huhqwldo Sdwkv ri Jurzwk Dprqj Qhz Zruog Hfrqrplhv/￿ lq
Kdehu +4<<:,1
Irjho/ Urehuw +4<97, Udlourdgv dqg Dphulfdq Hfrqrplf Jurzwk Edowlpruh=
Mrkqv Krsnlqv Xqlyhuvlw| Suhvv1
Jdyluld/ Dohmdqgur dqg Mhvvlfd Vhgghq +4<<<, ￿Srolwlfdo Prelol}dwlrq lq Odwlq
Dphulfd/￿ Plphr/ Lqwhu0Dphulfdq Ghyhorsphqw Edqn1
Jroglq/ Fodxgld dqg Odzuhqfh Ndw} +4<<8, ￿Wkh Ghfolqh ri Qrq0Frpshwlqj
Jurxsv= Fkdqjhv lq wkh Suhplxp wr Hgxfdwlrq/ 4;<3 wr 4<73￿ QEHU Zrunlqj
SdshuZ85351
Judkdp/ Ulfkdug +4<<3, Sdwurqdjh dqg Srolwlfv lq Qlqhwhhqwk0Fhqwxu| Eud}lo1
Vwdqirug/ FD= Vwdqirug Xqlyhuvlw| Suhvv1
Jurvvpdq/ Jhqh dqg Hokdqdq Khospdq +4<<7, ￿Surwhfwlrq iru Vdoh/￿ Dphulfdq
Hfrqrplf Uhylhz> ;7+7,=;660831
Jurvvpdq/ Jhqh dqg Hokdqdq Khospdq +4<<9, ￿Hohfwrudo Frpshwlwlrq dqg Vsh0
fldo Lqwhuhvw Srolwlfv/￿ Uhylhz ri Hfrqrplf Vwxglhv> 96+5,= 980;91
Kdehu/ Vwhskhq +4<<:, Krz Odwlq Dphulfd Ihoo Ehklqg= Hvvd|v lq wkh Hfrqrplf
Klvwrulhv ri Eud}lo dqg Ph{lfr 4;3304<47 Vwdqirug= Vwdqirug Xqlyhuvlw| Suhvv1
83Kdehupdv/ Mxujhq1 +4<:8, Ohjlwlpdwlrq fulvlv Ervwrq= Ehdfrq Suhvv1
Kduulvrq/ P1 M1 +4<::, ￿Vrph Uhvxowv rq wkh Glvwulexwlrq ri d Vwdwlvwlf Edvhg
rq wkh Sduhwr dqg Orj0qrupdo Glvwulexwlrqv dqg wkh Srzhu ri dq Dvvrfldwhg
Whvw/￿ Hfrqrplf dqg Vrfldo Uhylhz ;+6,= 5560631
Mhvvrs/ Ere1+4<<3, Vwdwh wkhru| = sxwwlqj wkh Fdslwdolvw vwdwh lq lwv sodfh Fdp0
eulgjh/ X1N1 = Srolw| Suhvv1
Ndogru/ Qlfkrodv +4<93, Hvvd|v rq ydoxh dqg glvwulexwlrq1Johqfrh/ Loo1/ Iuhh
Suhvv1
Ndohfnl/ Plfkdo1 +4<:4, ￿Vhohfwhg hvvd|v rq wkh g|qdplfv ri wkh fdslwdolvw hfrq0
rp|/￿Fdpeulgjh ^Hqj1‘ Xqlyhuvlw| Suhvv1
Nolwjddug/ Urehuw H1 +4<;;, Frqwuroolqj fruuxswlrq Ehunhoh| = Xqlyhuvlw| ri
Fdoliruqld Suhvv1
Nuxhjhu/ Dqqh +4<:7, ￿Wkh Srolwlfdo Hfrqrp| ri wkh Uhqw0Vhhnlqj Vrflhw|/￿
Dphulfdq Hfrqrplf Uhylhz 97+6,= 5<406361
Odpehuw/ Shwhu +4<;<, Wkh Glvwulexwlrq dqg Uhglvwulexwlrq ri Lqfrph Qhz \run=
Eodfnzhoo1
Odqh/ Sklools dqg Ddurq Wruqhoo +4<<9, ￿Srzhu Frqfhqwudwlrq dqg Jurzwk/￿
Mrxuqdo ri Hfrqrplf Jurzwk
84Pdulfkdo/ Fduorv +4<<:, ￿Revwdfohv wr wkh Ghyhorsphqw ri Fdslwdo Pdunhwv lq
Qlqhwhhqwk0Fhqwxu| Ph{lfr1￿ lq Kdehu/ Vwhskhq +4<<:, Krz Odwlq Dphulfd
Ihoo Ehklqg= Hvvd|v lq wkh Hfrqrplf Klvwrulhv ri Eud}lo dqg Ph{lfr 4;3304<47
Vwdqirug= Vwdqirug Xqlyhuvlw| Suhvv1
Pdxur/ Sdror +4<<8, ￿Fruuxswlrq dqg Jurzwk/￿ Txduwhuo| Mrxuqdo ri Hfr0
qrplfv> 443+6,=9;40:451
Pdujolq/ Vwhskhq D1 +4<;7, Jurzwk/ glvwulexwlrq/ dqg sulfhv Fdpeulgjh/ Pdvv1
= Kduydug Xqlyhuvlw| Suhvv1
Phow}hu/ Doodq dqg Vfrww Ulfkdug +4<;4, ￿D Udwlrqdo Wkhru| ri wkh Vl}h ri
Jryhuqphqw/￿ Mrxuqdo ri Srolwlfdo Hfrqrp| ;<+8,1
Ploledqg/ Udosk1 +4<9<, Wkh vwdwh lq fdslwdolvw vrflhw|Qhz \run= Edvlf Errnv1
Rovrq/ Pdqfxu Wkh orjlf ri froohfwlyh dfwlrq> sxeolf jrrgv dqg wkh wkhru| ri
jurxsv Fdpeulgjh/ Pdvv1/ Kduydug Xqlyhuvlw| Suhvv1
R￿h/ Fodxv1 +4<;7, Frqwudglfwlrqv ri wkh zhoiduh vwdwh Fdpeulgjh/ Pdvv1 = PLW
Suhvv1
Sd|qh/ Dqwkrq| M +4<<:, Srolwlfv lq Mdpdlfd1 Qhz \run= Vw1 Pduwlq*v Suhvv1
Show}pdq/ Vdp +4<:9, Mrxuqdo ri Odz dqg Hfrqrplfv> 4<+5,=5440731
85Shurwwl/ Urehuwr +4<<9, ￿Lqhtxdolw|/ Uhglvwulexwlrq dqg Jurzwk= Zkdw wkh Gdwd
Vd|￿ Mrxuqdo ri Hfrqrplf Jurzwk 4
Shurwwl/ Urehuwr +4<<6, ￿Srolwlfdo Htxloleulxp/ Lqfrph Glvwulexwlrq/ dqg
Jurzwk￿ Uhylhz ri Hfrqrplf Vwxglhv> 93+7,=:880:91
Shuvvrq/ W1 dqg Wdehoolql/ J1 +4<<7, ￿Lv Lqhtxdolw| Kdupixo iru JurzwkB￿ Dphu0
lfdq Hfrqrplf Uhylhz/P d | 1
Shuu|/ Odxuhqv Edoodug +4<:;, Mxduh} dqg G￿d}= Pdfklqh Srolwlfv lq Ph{0
lfr1Loolqrlv= Gh Ndoe1
Sudgr M￿qlru/ Fdlr1 Wkh Frorqldo Edfnjurxqg ri Prghuq Eud}lo1 Ehunhoh|/ Xql0
yhuvlw| ri Ehunhoh| Suhvv1
Su}hzruvnl/ Dgdp dqg Ihuqdqgr Olprqjl +4<<6, ￿Srolwlfdo Uhjlphv dqg Hfr0
qrplf Jurzwk￿ Mrxuqdo ri Hfrqrplf Shuvshfwlyhv> :+6,=8409<1
Slqhgd/ Mrv￿ dqg Iudqflvfr Urgu￿jxh} +4<<<, ￿Wkh Srolwlfdo Hfrqrp| ri Kxpdq
Fdslwdo Dffxpxodwlrq1￿ Zrunlqj Sdshu/ Ghsduwphqw ri Hfrqrplfv/ Xqlyhuvlw|
ri Pdu|odqg1
Sljrx/ D1 F1 +4<45, Zhdowk dqg Zhoiduh Orqgrq= Pdfploodq1
Srsshu/ Nduo Udlpxqg/ Vlu/+4<95, Frqmhfwxuhv dqg uhixwdwlrqv> wkh jurzwk ri
vflhqwl￿f nqrzohgjh Qhz \run/ Edvlf Errnv1
86Sruwhv/ Dohmdqgur dqg Mrv￿ Lw}ljvrkq +4<<:, ￿Wkh Sduw| ru wkh Judvvurrwv= D
Frpsdudwlyh Dqdo|vlv ri Xuedq Srolwlfdo Sduwlflsdwlrq lq wkh Fduleehdq Edvlq1￿
lq Zlooldp Vplwk dqg Urehuwr S1 Nru}hqlhzlf}/ hgv1 +4<<:, Srolwlfv/ Vrfldo
Fkdqjh dqg Hfrqrplf Uhvwuxfwxulqj lq Odwlq Dphulfd1 Pldpl= Qruwk0Vrxwk
Fhqwhu Suhvv1
Srxodqw}dv/ Qlfrv Du1 +4<:8, Srolwlfdo srzhu dqg vrfldo fodvvhv Dwodqwlf Kljk0
odqgv ^Q1 M1‘ = Kxpdqlwlhv Suhvv1
Uhvqlfn/ Vwhskhq D1 dqg Ulfkdug G1 Zro￿ +4<;:, Nqrzohgjh dqg fodvv = d
Pdu{ldq fulwltxh ri srolwlfdo hfrqrp| Fklfdjr = Xqlyhuvlw| ri Fklfdjr Suhvv1
Ulfdugr/ Gdylg +4;4; ^4<84‘, ￿Ohwwhu wr Kxwfkhv Wurzhu/￿ lq Vud￿d/ Slhur +hg1,
+4<84, Wkh zrunv dqg fruuhvsrqghqfh ri Gdylg Ulfdugr/ Yro YLL/ ss1 69806:31
Urgu￿jxh}/ Iudqflvfr +4<<;, Hvvd|v rq Uhglvwulexwlrq/ Ghyhorsphqw/ dqg wkh
Vwdwh Sk1G1 Glvvhuwdwlrq/ Kduydug Xqlyhuvlw|1
Urgu￿jxh}/ Iudqflvfr +4<<<d, ￿Lqhtxdolw| dqg Uhglvwulexwlrq lq Pxowlsoh Gl0
phqvlrqv/￿ Zrunlqj Sdshu/ Ghsduwphqw ri Hfrqrplfv/ Xqlyhuvlw| ri Pdu|odqg1
Urgu￿jxh}/ Iudqflvfr +4<<<e, ￿Grhv Lqhtxdolw| ohdg wr UhglvwulexwlrqB Hyl0
ghqfh iurp wkh Xqlwhg Vwdwhv/￿ Hfrqrplfv ) Srolwlfv 44=51
87Urvhqvwrqh/ Vwhyhq M1 dqg Mrkq Pdun Kdqvhq +4<<6, Prelol}dwlrq/ Sduwlflsdwlrq
dqg Ghprfudf| lq Dphulfd1 Qhz \run= Pdfploodq1
Vhq/ D1 N1 +4<:6, Rq Hfrqrplf Lqhtxdolw| R{irug= R{irug Xqlyhuvlw| Suhvv1
Vnrfsro/ Wkhgd +4<:<, Vwdwhv dqg vrfldo uhyroxwlrqv = d frpsdudwlyh dqdo|vlv
ri Iudqfh/ Uxvvld/ dqg Fklqd Fdpeulgjh > Qhz \run = Fdpeulgjh Xqlyhuvlw|
Suhvv1
Vxpphukloo/ Zlooldp +4<<:, ￿Wudqvsruw Lpsuryhphqwv dqg Hfrqrplf Jurzwk lq
Eud}lo dqg Ph{lfr1￿ lq Kdehu/ Vwhskhq +4<<:, Krz Odwlq Dphulfd Ihoo Ehklqg=
Hvvd|v lq wkh Hfrqrplf Klvwrulhv ri Eud}lo dqg Ph{lfr 4;3304<47 Vwdqirug=
Vwdqirug Xqlyhuvlw| Suhvv1
Wdyduhv/ Mrv￿ dqg Urpdlq Zdf}lduj +4<<9, ￿Krz Ghprfudf| Irvwhuv Jurzwk/￿
uhsurgxfhg/ Kduydug Xqlyhuvlw|1
Wlpehuodnh/ Ulfkdug +4<<6, Prqhwdu| srolf| lq wkh Xqlwhg Vwdwhv = dq lqwhoohf0
wxdo dqg lqvwlwxwlrqdo klvwru| Fklfdjr = Xqlyhuvlw| ri Fklfdjr Suhvv1
Zro￿/ Hgzdug Q1 +4<<7, ￿Wuhqgv lq Krxvhkrog Zhdowk lq wkh Xqlwhg Vwdwhv/
4<950;6 dqg 4<;60;<1￿ Uhylhz ri Lqfrph dqg Zhdowk1 73+5,=4760:71
888 Dsshqgl{ 4= Surriv ri Sursrvlwlrqv
814 Sursrvlwlrq 4
Surri1 Wr fkdudfwhul}h wkh H!flhqw Edujdlq/ lw lv vlpso| qhfhvvdu| wr qrwh wkdw wkh
lqglylgxdo udwlrqdolw| frqvwudlqwv ri wkh djhqwv duh=
E￿ n 4g￿￿0￿ ￿ ￿￿ ￿ @ ￿ f +49,
￿E￿ n 4g￿￿0￿ n b￿￿ ￿ f




0￿cE￿ n 4g￿￿0￿ ￿ @
￿
+4:,
D qhfhvvdu| frqglwlrq iru +68, wr eh qrqhpsw| lv
￿n4g￿
b 0￿ ￿ E￿n4g￿￿0￿￿@/ zklfk
fdq eh h{suhvvhg dv=
￿ n 4g￿ ￿
@b
Eb ￿￿￿0￿
Lw iroorzv wkdw/ vlqfh 0￿ ￿ ￿ w k h u hz l o oe hq rl q g l y l g xdo iru zklfk ￿n4g￿ ￿ @b
Eb3￿￿￿
iru zklfk wkhuh h{lvwv d edujdlq wkdw ixo￿oov wkh lqglylgxdo udwlrqdolw| frqglwlrqv1
Wkhuhiruh lqglylgxdov zlwk lqfrph orzhu wkdq @b
Eb3￿￿￿ zloo jlyh qr frqwulexwlrqv dqg
jhw qr h{hpswlrqv1 Qrz zkhq ￿n4g￿ ￿ @b
Eb3￿￿￿ wkhuh zloo dozd|v eh d vhw ri h!flhqw
89edujdlqv zklfk +zhdno|, Sduhwr grplqdwh wkh uhvhuydwlrq xwlolwlhv/ dqg wkxv zh vkdoo
h{shfw 0￿ : f lq wkhvh fdvhv1
Lw lv ohiw wr hvwdeolvk wkdw zkhq ￿ n 4g￿ ￿ @b
Eb3￿￿￿ wkhq d ixoo h{hpswlrq 0￿ ’ ￿ lv




iE￿ n 4g￿￿0￿ ￿ ￿￿ ￿ @j vxemhfw wr ￿ E￿ n 4g￿￿0￿ n b￿￿ ￿ ￿
0￿ ￿ ￿












vxemhfw wr 0￿ ￿ ￿
Dv b:￿/ wkh pd{lpdqg lv olqhdu lq 0￿/ dqg wkxv 0￿ ’ ￿1
815 Sursrvlwlrq 5
Surri1 = Wr ghdo zlwk fkdqjhv lq lqfrph glvwulexwlrqv dv wudqvihuv ri lqfrph/ ohw
wkh lqfrph ghqvlw| dw dq| lqfrph glvwulexwlrq eh glvwulexwhg dv +￿ ’ + n @E+cj￿6: ￿
￿E+￿cj￿ vxfk wkdw wkh shufhqwdjh ri shrsoh zkr uhfhlyh lqfrphv ehwzhhq + dqg + ehiruh
wkh wudqvihu lv wkh vdph dv wkh sursruwlrq ri shrsoh zkr uhfhlyh lqfrphv ehwzhhq
+ n @E+/j￿ dqg + n @E+/j￿ iru dq| +/+1O h w@Efcj￿’f 1 Wkhuhiruh=



























1 Lq rwkhu zrugv/ zh zulwh wkh lqfrph
ghqvlw| ￿ dv wkh uhvxow ri wudqvihuulqj @E+cj￿ xqlwv ri lqfrph wr d fdslwdolvw zlwk










E+ n @E+cj￿￿sE+￿￿_+ +4;,
zkhuh +W ’
kb
￿Eb3￿￿ dqg }E+Wcj￿ lv gh￿qhg lpsolflwo| iurp wkh htxdwlrq +n@E+cj￿’
+W1
Zh gh￿qh d wudqvihu iurp d jurxs D wr d jurxs E dv d fkdqjh lq lqfrph glvwulexwlrq
vxfk wkdw qr lqglylgxdo lq jurxs D lv ehwwhu r￿ dv d uhvxow ri wkh wudqvihu dqg qr
lqglylgxdo lq jurxs E lv zruvh r￿1 Wkdw lv/
Y@E+￿cj￿
Yj ￿ f rqo| li ￿ 5 ￿ dqg
Y@E+￿cj￿
Yj : f
rqo| li ￿ 5 ￿1
Wkh hqyhorsh wkhruhp dujxphqw iurp +44, dssolhv lghqwlfdoo| wr +BB,/ dqg vlqfh
wkh phdq suhvhuylqj vsuhdg dprqj fdslwdolvwv lpsolhv wkdw _￿& ’ f/ zh fdq ￿qg wkh
frpsdudwlyh vwdwlfv h￿hfw ri d fkdqjh lq j rq o￿ rqo| e| orrnlqj dw wkh vljq ri Yo
Yj1 Zh
8;fdq zlwkrxw orvv ri jhqhudolw| pdnh @E+cj￿’fdw wkh ohyho ri lqhtxdolw| dw zklfk zh

























D wudqvihu iurp fdslwdolvwv zlwk lqfrph orzhu wkdq +W wr lqglylgxdov zlwk lqfrph
kljkhu wkdq ru htxdo wr +W lpsolhv
Y@E+cj￿
Yj ￿ f iru + ￿+ W/d q g
Y@E+Wcj￿
Yj ￿ f1 Wkhuhiruh
Yo
Yj ￿ f/ hvwdeolvklqj rxu fodlp6;1 Xvlqj wkh phdq suhvhuylqj vsuhdg surshuw|/ zh fdq






















dqg xvh wkh vdph uhdvrqlqj wr ghulyh wkh h￿hfw ri d wudqvihu iurp fdslwdolvwv zlwk
lqfrph kljkhu wkdq +W wr wkrvh zlwk lqfrph orzhu wkdq ru htxdo wr +W1
Qrz frqvlghu d wudqvihu ri lqfrph iurp zrunhuv zklfk ohdyhv xqwrxfkhg wkh glvwul0
exwlrq ri lqfrph dprqj fdslwdolvwv/ dv phdvxuhg e| wkh Oruhq} Fxuyh ri wkh lqfrph
glvwulexwlrq1 Ohw ￿E￿￿ ghqrwh wkh ghqvlw| ixqfwlrq iru srvw0wudqvihu lqfrph glvwulexwlrq
dqg sE￿￿ iru wkh suh0wudqvihu ghqvlw|1 Ohw +￿E+￿ eh gh￿qhg lpsolflwo| e| ME+￿￿’8E+￿1
Wkdw lv/ +￿ lv wkh ohyho ri lqfrph khog e| wkh shuvrq dw wkh vdph shufhqwloh ri wkh srs0
xodwlrq zklfk khog + ehiruh wkh wudqvihu1 Uhphpehu wkdw wkh ￿uvw ghulydwlyh ri wkh
6;Qrwh wkdw 4.
Cd+|￿>￿,
C| A 3 lv qhfhvvdu| ryhu dq| ￿qlwh lqwhuydo iru k+|3, wr eh d surshu ghqvlw|
8<Oruhq} fxuyh dw shufhqwloh R lv
+
>&dqg wkh vhfrqg ghulydwlyh lv
￿
>&sE+￿/ zlwk + ’ 83￿ER￿1
Wkhuhiruh li wkh suh0wudqvihu dqg srvw0wudqvihu Oruhq} fxuyhv duh lghqwlfdo/ zlwk & wkh
udwlr ri srvw wr suh0wudqvihu >&/ lw phdqv wkdw +￿ ’ &+ dqg ￿E+￿￿’
sE+￿
& 1 Zh fdq qrz






































Zh vroyh wkh sureohp lq wzr vlpsoh vwdjhv1 Iluvw zh fkdudfwhul}h wkh ohyhov ri 0￿













Qrwh wkdw wkh pd{lpdqg lv lqfuhdvlqj +ghfuhdvlqj, lq 0￿ zkhq ?f￿ : E￿￿
￿
b1 Wkhuh0
iruh dq| rswlpdo frqwudfw pxvw vdwlvi|=
0￿ ’ ￿ li ?f￿ :
￿
b
0￿ ’f li ?f￿ ￿
￿
b
93Wkh h{hpswlrq ohyho zloo eh lqghwhuplqdwh iru wkh fdvh zlwk ?f￿ ’
￿
b1 Dv zh vkrz
odwhu/ wklv zloo eh dq rffxuuhqfh zlwk pdvv }hur/ vr zh fdq ljqruh wklv nqlih0hgjh fdvh1
Zlwk 0￿ ’ f wkh lqglylgxdo udwlrqdolw| frqvwudlqw iru wkh fdslwdolvw glfwdwhv ￿￿ ’ f1
Qrz zh fdq fkdudfwhul}h wkh rxwfrph ri wkh jhqhudol}hg Qdvk edujdlqlqj iru ?f￿ :
￿
b vroxwlrq dv=
￿￿ ’ ￿o} 4@ iE￿ ￿#￿* ?E?f￿+￿￿ ￿ ￿￿￿ n #*?E￿+￿￿ n b￿￿￿j












d#Eb?f￿ ￿ ￿￿n￿ o+￿￿
2
817 Sursrvlwlrq 6
Pd{lpl}lqj +45, zlwk uhvshfw wr ?f￿ dqg pdqlsxodwlqj wkh ￿uvw0rughu frqglwlrq jlyhv
xv wkh rswlpdo ?f￿ +surylghg d srvlwlyh sd|r￿, dv=
￿
￿3￿ E+￿￿ E￿ ￿ #￿￿ ’ ?
W
f￿ +53,
94Zh fdq lqvhuw +BB,l q+ 4 5 ,w rj h w =
T E+￿￿￿ ’ ￿





￿3￿ E+￿￿ E￿ ￿#￿￿ ￿ ￿ ￿n￿
l
+￿￿￿￿E￿
￿3￿ E+￿￿ E￿ ￿ #￿￿￿
+54,
Iru srolwlfdo rujdql}dwlrq wr wdnh sodfh/ T E+￿￿￿ : f1 Li ￿E￿￿ lv krprjhqhrxv ri
ghjuhh | wkhq zh nqrz ￿￿ lv krprjhqhrxv ri ghjuhh | ￿ ￿ dqg ￿￿3￿ lv krprjhqhrxv
ri ghjuhh
￿
|3￿1 Zh fdq uhzulwh +BB, ehlqj juhdwhu wkdq }hur dv=
T E+￿￿￿ ’ ￿
￿3￿ EE￿ ￿ #￿￿E+￿￿￿
|
|3￿ ￿ #￿

















￿3￿ EE￿ ￿ #￿￿ ￿#￿
￿3￿ E￿ ￿ #￿ ￿ ￿E￿










￿3￿ EE￿ ￿ #￿￿ ￿ ￿E￿








li wklv lqhtxdolw| krogv wkhq dE￿ ￿ #￿￿￿3￿ EE￿ ￿ #￿￿ ￿￿E￿￿3￿ EE￿ ￿ #￿￿￿o : f dqg zh





bdE￿ ￿ #￿￿￿3￿ EE￿ ￿ #￿￿ ￿ ￿E￿￿3￿ EE￿ ￿ #￿￿￿o
$|3￿
+5:,
qrwh wkdw wkh uljkw kdqg vlgh ri wkh htxdwlrq lv frpsohwho| d ixqfwlrq ri wkh sdudphwhuv
dqg wkh ixqfwlrq ￿E￿￿1




b/ dv dw ?f￿ ’
￿
b/ T E+￿￿￿ ￿ f dqg +BB, vshfl￿hv wkdw
?W
f￿ lv dq lqfuhdvlqj ixqfwlrq ri +￿￿1 Xvlqj Ohppd 4 wkh sursrvlwlrq lv hvwdeolvkhg12
9 Dsshqgl{ 5= H{dpsohv dqg Vhohfwhg Ghulydwlrqv




Wr vhh wkh h￿hfwv wkdw wkh phdq wr phgldq udwlr zloo kdyh rq o￿/ zh ￿uvw fdofxodwh

























Lw lv hdv| wr vhh wkdw o lv pd{lpl}hg dw ￿W ’ @b
E4gn￿￿Eb3￿￿ +r lv ghfuhdvlqj hyhu|zkhuh
deryh ￿W dqg lqfuhdvlqj hyhu|zkhuh ehorz ￿W1 Wkhuhiruh wkh phgldq yrwhu zloo vhw













zklfk lv d ghfuhdvlqj ixqfwlrq ri 6/ wkh udwlr ri phdq ryhu phgldq lqfrph1 Df0
fruglqj wr +BB,/ lqfuhdvhv lq wkh udwlr ri phdq wr phgldq lqfrph zloo orzhu wkh dyhudjh
wd{ exughq1 Dv fdslwdolvwv* lqfrph ulvhv zlwk d phdq0suhvhuylqj vsuhdg lq wkh phdq
wr phgldq udwlr/ wkhq lw iroorzv wkdw wkh h￿hfwlyh uhglvwulexwlyh wd{ udwh o￿ dovr jrhv
grzq zkhq 6 ulvhv/ kroglqj ￿{hg wkh ohyho ri JQS shu fdslwd1 D vlplodu suhglfwlrq
krogv zlwk uhvshfw wr fkdqjhv lq wkh yduldqfh ri lqfrph glvwulexwlrq dprqj fdslwdo0
lvwv6<1 Wkh qrplqdo wd{ udwh dovr idoov zlwk phdq0suhvhuylqj lqfuhdvhv lq wkh phdq
wr phgldq udwlr73 xqghu wkh xqlirup fdvh1 Wkh wd{2JGS udwlr + ￿￿no
￿n ￿
24g, dovr idoov/ dv





Li wkh Sduhwr irup ghvfulehv wkh glvwulexwlrq ri lqfrph dprqj fdslwdolvwv/ suh0wd{
lqfrph zloo eh +, ’ ￿ iru zrunhuv dqg +￿
& ’ ￿ n 4g￿ iru fdslwdolvw ￿/ zkhuh +￿
& lv
glvwulexwhg zlwk ghqvlw|
6<Wkh uhdvrq iru wklv lv wkdw wkh xqlirup glvwulexwlrq/ dv zhoo dv wkh wzr0sdudphwhu Sduhwr glvwul0
exwlrq zh frqvlghu qh{w/ vshfli| wkuhh udwlrv +wkh phdq wr phgldq udwlr/ shu fdslwd jqs/ dqg lqfrph
glvwulexwlrq dprqj fdslwdolvwv, dv d ixqfwlrq ri wzr sdudphwhuv1 Wkxv phdq suhvhuylqj ghwhulrudwlrqv
lq wkh phdq wr phgldq udwlr lpso| fkdqjhv lq wkh yduldqfh ri lqfrph glvwulexwlrq/ dqg ylfhyhuvd1
73Wklv lv ehfdxvh d phdq0suhvhuylqj vsuhdg lpsolhv gz @ ￿￿ugN/ lpso|lqj guN . gz A 3 ,
g￿ ￿ A 31
97sE+￿’k￿
k+
3k3￿ iru + :￿
f rwkhuzlvh
Fdslwdolvw*v dyhudjh lqfrph zloo eh
k
k3￿￿/ vr wkdw phdq lqfrph zloo eh > ’
￿￿n￿￿ ￿
k3￿/ zkhuh ￿￿ ’
￿
￿n￿ 5 Efc￿D￿ lv wkh udwlr ri fdslwdolvwv ryhu wkh srsxod0
wlrq1 Wkh phdq wr phgldq udwlr zloo wkxv eh 6 ’ ￿n￿￿ ￿
k3￿/ dqg wkh Jlql frh!flhqw
iru fdslwdolvwv* lqfrph glvwulexwlrq zloo eh74 C& ’
￿
2k3￿1 Fdslwdo*v vkduh ri lqfrph zloo
eh k
k3￿￿1 Wkxv zh vhh wkdw k lv d phdvxuh ri wkh htxdolw| ri lqfrph glvwulexwlrq1 Dv
k jrhv xs/ wkh glvwulexwlrq ri lqfrph ehfrphv pruh htxdo= wkh Jlql frh!flhqw idoov
dqg vr gr wkh udwlr ri phdq wr phgldq lqfrph dqg fdslwdo*v vkduh ri lqfrph1 Zh zloo
orrn dw wkh h￿hfw ri d phdq suhvhuylqj lqfuhdvh lq lqhtxdolw|/ wkdw lv _k ￿ f/ _> ’f 1
Vxevwlwxwlqj wkh ghqvlw| ixqfwlrq lq +43, dqg lqwhjudwlqj/ zh jhw
o ’
@￿k











Eb3￿￿￿ / d frqyhqlhqw wudqvirupdwlrq ri wkh wd{ udwh1 Pd{lpl}lqj zlwk
uhvshfw wr f dqg pdqlsxodwlqj jlyhv xv d ￿uvw0rughu frqglwlrq=




















Uhphpehu wkdw e| wkh hqyhorsh wkhruhp Yo
Y￿ ’ f/ dqg wkxv Yo￿
Y￿ ’f 1W k x v z h
fdq frqfhqwudwh rq vwxg|lqj wkh h￿hfw ri d phdq suhvhuylqj fkdqjh lq @ dqg ￿ rq o￿









Vxevwlwxwlqj +BB, lqwr wkh gh￿qlwlrq ri o￿/ gl￿huhqwldwlqj/dqg xvlqj wkh uhvwulfwlrq














Wklv h{suhvvlrq lv dozd|v srvlwlyh75/ hvwdeolvklqj wkdw wkh h￿hfwlyh uhglvwulexwlyh
wd{ udwh zloo dozd|v idoo zlwk lqhtxdolw|1














Ilqdoo|/ zh hvwdeolvk wkdw xqghu wkh Sduhwr ghqvlw|/ wkh qrplqdo wd{ udwh kdv d
xqltxh plqlpxp lq lqhtxdolw|1 Iluvw zh suryh wkdw f ’
@b
Eb3￿￿￿ kdv d xqltxh pd{lpxp1
Wr vhh wklv/ qrwh wkdw





￿ .4 @ 4
￿.+￿￿4,+ 4
￿ ￿4, ? 4
￿1 Exw oq￿ A ￿￿4






















1 }Ekc￿￿ lv }hur
dw k ’￿ / exw kdv dw wkdw srlqw d srvlwlyh ￿uvw ghulydwlyh/ vr lw lv srvlwlyh dw k n B
iru vx!flhqwo| vpdoo B1D vk $ 4/ lw whqgv wr ￿41 Vlqfh lw lv frqwlqxrxv/ lw pxvw
ehfrph }hur iru vrph k : ￿1 Dv lw lv srvlwlyh dw k ’￿nB/ wkhq lw kdv dq lqwhulru




































Vlqfh lw kdv d xqltxh pd{lpxp dw d srvlwlyh }Ekc￿￿/ wkhq zkhq }Ekc￿￿’flw
pxvw krog wkdw
Y}Ekc￿￿
























9:Qrz li fEk￿ kdv d pd{lpxp dw k ’ kW lw pxvw eh wkdw ￿Ek￿’
@b
Eb3￿￿f kdv d plq0
lpxp dw k ’ kW / dv ￿￿EkW￿’￿
@b






Vrph qrw yhu| lqwhuhvwlqj dojheud dovr hvwdeolvkhv wkdw wkh wudqvihu wr JGS udwlr
￿o
￿n￿>& dqg wkh Wd{2JGS udwlr
￿￿n￿o
￿n￿>&erwk idoo zlwk lqfuhdvhv lq lqfrph lqhtxdolw|1
Iljxuhv 4 dqg 5 vxppdul}h wkh ehkdylru ri wkh uhohydqw yduldeohv xqghu wkh xqlirup
dqg Sduhwr glvwulexwlrq1
915 Ghulydwlrq ri Vhohfwhg Uhvxowv
Fodlp=Ohw wkh htxloleulxp frqwulexwlrq eh d olqhdu ixqfwlrq ri +￿￿1 Wkhq li srolwlfldqv
frqwuro wkh wd{ udwh
Y￿
Yj ’ f1
Surri1 Iluvw qrwh wkdw li ￿￿ ’ 1+￿￿ wkhq vlqfh wkh lqglylgxdo udwlrqdolw| frqvwudlqw
iru wkh srolf|pdnhu uhtxluhv ￿￿ :
+￿
b ￿ lw pxvw eh wkdw 1:
￿
b1Qrz qrwh wkdw srolwlfldqv
zloo vhw wkh wd{ udwh wr pd{lpl}h






















































b1 Wkhuhiruh wkh xwlolw| ri srolwlfldqv lv lqfuhdvlqj lq wkh wd{ udwh dqg wkh
htxloleulxp wd{ udwh lv vhw wr ￿ ’ ￿1 Wklv suryhv wkh fodlp1
Fodlp= Ohw wkh wrwdolw| ri wkh vxusoxv ri wkh edujdlq ehwzhhq srolf|pdnhuv dqg
fdslwdolvwv eh fdswxuhg e| fdslwdolvwv1 Wkhq li srolwlfldqv frqwuro wkh wd{ udwh Y￿
Yj ’ f1
Surri1 Lq wklv fdvh frqwulexwlrqv zloo htxdo ￿￿ ’ E￿ n 4&￿￿￿ ￿ @1 Wkhuhiruh
srolwlfldqv zloo vhw ￿ wr pd{lpl}h

























































































Djdlq wkh xwlolw| ri srolwlfldqv lv lqfuhdvlqj lq wkh wd{ udwh dqg wkh htxloleulxp
wd{ udwh lv vhw wr ￿ ’ ￿1 Wklv suryhv wkh fodlp1
Fodlp=Wkh jds ehwzhhq wkh qrplqdo dqg h￿hfwlyh wd{ udwh lv lqfuhdvlqj lq lqhtxdo0
lw|1













￿k n* ?E k￿n￿
&,















:3Fodlp= Wrwdo ￿{hg frvwv duh lqfuhdvlqj lq lqhtxdolw|1
Surri1 Xvlqj wkh ￿uvw0rughu frqglwlrq +BB,
















2 d*?k ￿Ek ￿ ￿￿o ￿ f
Fodlp= Uhglvwulexwlrq lv ghfuhdvlqj lq lqhtxdolw| xqghu wkh lqfhqwlyh frpsdwleoh
vfkhph1
Surri1
Frqvlghu dq lqfrph glvwulexwlrq lq zklfk + ’ & n ￿ ￿ ￿E+￿’￿E￿ck￿1 Wkhq &






&￿￿E&￿ n ￿￿_& ’
] fn￿
￿
E+￿ ￿ ￿￿￿E+￿￿_+￿ +69,
iru f ’
@b
Eb3￿￿￿1 Dqdo|vlv ri wkh frpsdudwlyh vwdwlfv ri o xqghu wkh Sduhwr irup lv
frpsolfdwhg e| wkh idfw wkdw wkh ￿uvw rughu frqglwlrq fdq rqo| eh vroyhg e| vroylqj d
:4sro|qrpldo ri ghjuhh kn￿/ zklfk odfnv d forvhg irup vroxwlrq iru f1 Iruwxqdwho|/rqh
fdq h{suhvv wkh htxloleulxp o dv d ixqfwlrq ri k zklfk lv xqltxho| gh￿qhg xs wr d
frqvwdqw1
























Wdnlqj wkh ￿uvw rughu frqglwlrq ri +BB,/ diwhu vrph whglrxv dojheud/ rqh fdq h{suhvv




2 n wEk ￿ ￿￿E￿ n 2k￿ ￿ kE@￿ ￿￿ ’ f +6;,
E| Ghvfduwhv* Odz/ }Ew￿ kdv hlwkhu rqh ru wkuhh srvlwlyh }hurv/ dqg vlqfh }E￿￿ ’
}￿E￿￿ ’ f/ wzr ri wkhp duh dw w ’￿ 1 Vlqfh }￿￿E￿￿ ￿ f iru k:￿/d q gu￿6
w<"
}Ew￿’n 4/
wkh wklug }hur pxvw eh dw w : ￿1 Wkhuhiruh +BB, kdv d xqltxh vroxwlrq761 Gh￿qh wklv
76Zkhq ￿ lv qrw dq lqwhjhu/ wkh dujxphqw lv pruh frpsoh{/ exw lw jrhv wkurxjk dv orqj dv ￿ .4
lv udwlrqdo1 j+￿, fdq wkhq eh wudqviruphg lqwr d sro|qrpldo f+t, iru t @ ￿
4
q/ zkhuh q lv wkh orzhvw
lqwhjhu vxfk wkdw ￿ .4@ p
q iru vrph lqwhjhu p1 f+t, kdv wkh vdph qxpehu ri vljq fkdqjhv dv
j+￿,/ dqg wkxv kdv wkh vdph qxpehu ri srvlwlyh }hurv1 Dv f3+ 4 ,@3 / wzr ri wkhp duh dw t @ ￿ @ 41
j3+ 4 ,@3 / j3+4, ? 3 dqg Olp
￿$4
j+￿,@. 4 vwloo hvwdeolvk wkdw wklv wklug }hur lv dw ￿>tA4
:5vroxwlrq dv wEk￿
Odfn ri d forvhg irup vroxwlrq iru f vhyhuho| lpsdluv wkh srvvlelolw| ri grlqj












wkhuhiruh oEk￿ lv xqltxho| gh￿qhg xs wr d frqvwdqw1
Iljxuh D04 sorwv o dv d ixqfwlrq ri k/ frq￿uplqj wkdw o lqfuhdvhv zlwk k dqg wkxv
ghfuhdvhv zlwk lqhtxdolw|1 Dv d phdq0suhvhuylqj vsuhdg fdxvhv d ulvh lq >&/ wkhq wkh
h￿hfwlyh uhglvwulexwlyh wd{ udwh dovr ghfuhdvhv zlwk lqhtxdolw|1
Lqvhuw Iljxuh D04 khuh
:6Figure 1: Taxes, Transfers and Inequality under Uniform Distribution




































































































































































































































Figure A-1:Taxation and Inequality under Incentive Compatible Scheme
 